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INTRODUCTION 


This manual is one of the R-3825-series techni- 
cal manuals prepared ta provide official 
Rocketdyne field support documentation for the 
operation and maintenance of the J-2 Rocket 
Engine, Part Number 103826, Serial Numbers 
J-2046, J-2056, J-2062, J-2083, J-2087, 
J3-2095, J-2103, T-2104, J-2107, J-2126 
through J-2130, J-2132, J-2135 through J-2147, 
and J-2149 through 17-2152, and its related 
ground support equipment, designed and manu- 
factured by Rocketdyne, a division of North 
American Rockwell Corporation, 6633 Canoga 
Avenue, Canoga Park, California 91304. The 
information in these manuals was prepared by 
Logistics Product Support Department of 
Rocketdyne. 


The manuals are used to best advantage when 
each manual is current and complete (see fig- 
ure 1) and the purpose and scope of cach manual 
is known. The manuals in this series, and the 
nature of the data each provides, are found in 
the contents and support function chart. 


Contents and Support Function 


. J-2 MANUALS--THEIR SUPPORT_FUNC- 


1 
TIONS. 


The contents and support function chart Hats all 
J-2 series technical manuals, describes the 
support function of cach manual, and sts the 
section titles of each manual. The chart also 
explains haw the technical data in each manual 
relates to the support of the engine and Its 
ground support equipment throughout a normal 
engine flow, ag well ag during ungcheduled 
maintenance tasks. Information appearing in 
one manual is not duplicated in another. Thus, 
information on the description, operation, and 
maintenance of ground support equipment is in 
R-3825-5. However, the instructions for 
servicing the engine using ground support 
equipment are in R«3825-3 and R-3825-1B. 


Manual Section and Title 
R-3825-1 This manual contains a deseription and I Description and Operation 
J-2 Rocket Engine theory of operation of the engine, its II Deleted 
Data systems, and its components; mass prop- = through 

erties and design load criteria, including VIL 
engine weight, gimbaled mass, center of | VIII Performance 
gravity, and moment of inertia for the IX Mass Properties and Design 
basic engine and its accessories; and Load Criteria 
customer connections. 4 Electrical System Interface 
Data 
XI Instrumentation System 
Interface Data 
XI Customer Connections 
R-3825-1B This manual contains authorized field I Operating Requirements 
J-2 Rocket Engine operating requirements that affect flight Il General Requirements 
Operating engines during their normal flow from TI Operating Procedures 
Instructions engine receipt through vehicle launch, 
Supplement and those procedures recommended by 


Rocketdyne that support these require- 
ments most effectively. All apecific 

and general requirements for activitics 

to be performed and acceptability crite- 
ria for these activities are included 

along with the limits, s:ecial constraints, 
gafety precautions, and correct sequences 
required to satisfactorily accomplish the 
activities. 
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Manual Contents and Support Function Section and Title 
R-3825-3, Volume I This manual contains requirements I General Maintenance and 
J-2 Rocket Engine and procedures for handling; compo- Repair 
Maintenance and nent removal and installation; clean- ba Handling 
Repair ing; post- maintenance test require- NI Component Romoval and 
ments; the safety precautions to be Installation 
observed; and information on the IV Post- Maintenance Test 
tools, materials, electrical power, Requirements 
and pressurizing agents necessary Vv Preparation cf Components 
to perform the tasks. Handler Equipment for Use 
VI In- Place Tube Welding 
R-3825-3, Volume II This manual contains requirements See table of contents for this manual. 
J-2 Rocket Engine and procedvres for component bench 
Maintenance and testing and repair; the safety pre- 
Repair cautions to be observed; and infor- 


mation on the tools, materials, 
electrical power, and pressurizing 
agents necessary to perform the 


tasks. 
R- 3825-4, This manual contains related illus- I Introduction 
J-2 Rocket Engine trations and columnar listings of HY Group Assembly Parts List 
Illustrated Parts all parts of the engine that can be Hi Numerical Index 
Breakdown replaced at field sites as deter- 


mined by the maintenance concept; 
definitions and designations of 
source, maintenance, repairability, 
interchangeability, and usable-on 
codes; information pertaining to 
retrofit modifications; identifica- 
tion of next- higher assemblies; 
identification of reference desig- 
nation numbers. 


R-3825-5, Volume I This manual contains a description I General Information 
J-? Rocket Engine of engine servicing, handling, and II Thrust Chamber Throat 
Ground Suppert test equipment; procedures for per- Plug Kit G3120 
Equipment Mainte- furming maintenance and checkout Wi Thrust Chamber Protective 
nance and Repair tasks; and inspection and mainte- Pad 9016705 
nance requirements tables. Iv Electrical Checkout Console 
G1037 
Vv Flight Instrumentation 
Checkout Console G1035 
VI Data Recorder Console 
G3121 


VII Engine Test Plates, 
Adapters, and Tools 

Vill Extended Range Vibration 
Safety Cutoff Set G1038 

Ix Pneumatic Consvle G3106 

x Pneumatic Flow Tester 
G3104 


on 


Manual 
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Contents and Support Function 


This manual contains a description 
of engine serviting, handling, and 
test equipment; procedures for 
performing maintenance and check- 
out tasks; and inspection and main- 


tenance requirements tables, 


XI 
XI 


XIII 


XIV 


VI 
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Section and Title 


Simulatur Panel 9024480-11 

Components Test Console 
G3107 

Automatic Liert Gas Are 
Welding Set G3128 

Singie Head Special Tool 
Kit G3127 

Propellant Utilization Valve 
Voltage Adjust and 
Monitoring Test Unit 
9025664 


General Information 

Gas Generator High. Low 
Temperature Cutoff Panel 
G1047 

cutboard Engine Resirainer 
24066 

Film-Cool*d Diffuser G4070 

Component: Adapter Set 
9016796 

Liquid Nitropve Service Unit 
2425000 

Electrical Interface Support 
9024460 

Spark Monitur/Overspeed 
Cutoff Panel G1045 

Component Slings 

Spark Monitor ‘Turbine 
Overspeed Cutoff Test Sct 
9024499 

Ignition Detector Set 
99- 9026355 

Components Maintenance 
Sets/Kits 

Vibration Safety Cutoff Test 
Set 9024498 

Hol-Gas Temperature Trans- 
ducers NA5-27323T4 and 
NA5-273427T3 

Amplifier Mounting Panel 
9024500 

Turust Chamber Diffuser 
Installing Tool Kit 9025144 

Proof-Test Weights 

Engine Handling Slings 

Turbopump Sling 

Propellant Inlet Duct Null 
Adjuster Set 9024540 

Inlet Duct Support Frame 
Installing Tool Kit 
9025150 

Engine Handler G4064 


xi 
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Section and Title 


XXIII Engine Vertical Installer 


G4035 

XXIV Turbopump Maintenance 
Stands 

XXV  Turbopump Maintenance 
Sets 


AXKVI Sequence Controller and 
Oxidizer Heat Exchangers 
Handlers 

XXVII Propenant Inlet Duct 
Handlers 

XXVIII Propellant Feed System 
Handlers 

XXIX Start Tank Installer 9016783 

XX*® = Fluid Lines Interface Sup- 
port 9020628 and Fluid 
Lines Interface Arm Sup- 
port 9026988 

XXXI ~‘Thrust Chamber Seal 
Balloon 9016720 

XXXII Spark Igniter Cable Pres- 
surization Tool Kit 
9025425 

XXXIII Engine Components 
Installers 
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| USE YOUR MANUAL ONLY IF CURRENT listed with their issue dates. Manual pages 


AND COMPLETE 


Manuals that are not current and complete 
are not authoritative documents and are not 
to beused. The following outlines the method 
for determining whether your manual is cur- 
rent and complete, 


A. DETERMINING CURRENCY. To besure 
thai yours is the latest issue of the manual, 
refer to Configuration Identification & Status 
Report , which is revised monthly and lists 
the technical manual numbers, titles, unin- 
corporated supplements, and latest change 
or revision dates. Your manual must have 
a title page with the same or later date than 
the date shown in the Configuration Identifi- 
cation & Status Report. Your manual must 
also include the unincorporated supplements 
listed in the Configuration Identification & 
Status Report, orif your manual is later than 
shown in the report, the unincorporated sup- 
plements listed in the Manual Data Supple- 
ment Record in your manual. If your title 
page incorporates two dates as illustrated be- 
low, compare the change (lower)date. If your 
manual js not current, obtain a current copy 
through your technical manual supply svstem. 


24 JULY 1967 
CHANGE hG oS TULY 1988 


8. DETERMINING COMPLETENESS. To 
be sure that your manual is complete, make 
a page-by-nage comparison of its pages to 
those listed in the List of Effective Pages. 
The List of Effective Pages, which shows the 
change status since the basic issue or last 
revision, is found on the alphabetically iet- 
tered page(s) immediately following the title 
page. All pages, except supplements, are 


Figure 1. How to Maintain Your Manual {Sheet 1 of 2) 


thatare dated must have the same date as that 
appearing in the List of Effective Pages for 
that page. Unchanged pages are listed as 
“original” and are not dated, 


HOW TO KEEP YOUR MANUAL 
UP-TO-DATE 


As design chinges are made to the rocket en- 
gine and ground support equipment and better 
methods of maintenance are discovered, your 
manual is periodically changed, revised, or 
supplemented. The following steps will help 
you keep your manual up-to-date: 


A. CHANGES. Updating by adding to or par- 
tially replacing existing pages is defined as 
a change. Changes can be identified by the 
change notice on the new title page. 


a4 LAYEST CHANGED FAGTS SUPERSEDE 
ta ie WG Ls} THE SAME PAGES Of PEF¥IQUS DATE 
(s SUS pe Tae 


a 


An.) ey 


Tocollate a change, refer tothe Filing Instruc- 
tions sheet issued with the manual and proceed 
as follows: 


1, Remove the pages listedinthe "Remove" 
column of the Filing Instructions sheet 
from the manual and destroy them, Do 
not concern yourself with the data on the 
opposite side of the deleted page since, 
if this date is not deleted, it is replaced 
in the change package. 


2. Insert all pages listed tn the “Insert” 
column of the Filing Instructions sheet 
in sequence. Pages with a suffix letter 
are inserted in alphabetical order foilow- 
ing the page withthe same basic number: 
for example, pages 3-14A, 3-141, etc, 
follow page 3-14. 


GILN-NASA-1A 
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3. If you are unsure of the status of any C. SUPPLEMENTS. Updating that author- 


page or pages, refer to the List of Effec- izes the addition to, or alteration of, the ex- 
tive Pages and make sure your manual isting data in your manual is defined as a 
contains pages (with the corresponding Manual DataSupplement. Information on how 
change dates) listed in the List of Effec- to insert supplements is found in the supple- 
tive Pages. ments. 
4, Remove manual supplements that have HOW TO k.EEP ABREAST OF THE LATEST 
been incorporated. CHANGES TO TECHNICAL DATA 
NOTE Changes and/or additions to technical data 
are identified by a vertical bar (change bar) 
Incorporated supplements can be in the margin of the page adjacent to the 
determined by reviewing the newly changed data. A direct comparison between 
issued Manual Data Suppleraent the new (identified by the change bar)and the 
Record. old data will help you in identifying specific 


changes made. 


B. HEVISIONS. Updating by replacing all 
the existing pages of a manual is defined as 
a revision. Revisions canbe identified by the 
replacement notice on the new title page. 


MIS PUBLICATION REPLACES TECHNICAL 
MANUAL R-XAXX-3 DATED TP AVRIT. 1909 


To collate a revision, proceed as follows: 


1. Removeand destroy all existing pages of 
your manual except Manual Data Supple- 
ments that have not been incorporated. 


NOTE 


Unincorporated supplements canbe 
identified by reviewing the Manual 
Data Supplement Record supplied 
in the revision. 


Insert the new pages in your cover. 


GEN-NASA-2 


Figure 1, Howto Maintain Your Manual (Sheet 2 of 2) 
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2. CONFIGURATION IDENTIFICATION. 


Refer to R-3825-3, Volume I, for configuration 
identification. 


3. CONFIGURATION CHANGES--MANUAL 
EFFECTIVITY. ee ry 


Refer to R-3825-3, Volume lI, for a list of 
approved ECPs (Engineering Change Proposals) 
and associated MD numbers applicable to com- 
ponents covered in this volume. 


Introduction 


xv/xvi 


R-3825-3 


Section I 


Volume II 


SECTION I 


AIR FILLER VALVE (PRESSURIZING VALVE) 


WARNING 


COMPONENTS ADAPTER SET 9016796 AND SPARK IGNITER CABLE PRES- 
SURIZATION TOOL KIT 9025425 MUST BE OPERATED BY AUTHORIZED 


Se a omen. 


1,1 SCOPE, This section contains procedures 
for repairing and testing air filler valves. 


1-2, REPAIRING, 


1-3. Field level repair of the air filler valve 
consists of replacing the cap, cap tether, pack- 
ing, and/or the core, 


1-4, REPLACING CAP AND CAP TETHER, 


a. Obtain crimping tool No, 17-1 (National 
Telephone Supply Co) and a 3/16-inch drill or 
their equivalents. (The drill is not mandatory, 
but will help in performing this task. ) 


b. When performing this procedure, observe 
safety precautions and contamination and 
damege prevention requirements in R-3825-3, 
Volume I, 


c. Remove cap tether by cutting wire rope 
or chain loose from cap retaining groove, 


d. Clean (paragraph 1-5) cap to be used, 


e. Install new wire rope in retaining groove 
on existing or new cap and install sleeve by 
crimping with crimping tool, (See figure 1-1.) 
Make sure loop around cap Is free to swivel 
but will not come off, 


f. Make a second open loop as shown ‘n 
figure 1-1, (Drill shank may be used to hold 
loop inside diameter while crimping sleeve. ) 


PERSONNEL TRAINED IN THE USE OF THE #QUIPMENT, 


LOOP MUST BE FREE 
TO SWIVEL ON CAP 


WIRE ROPE 
(4" LONG) 


END OF WIRE 
ROPE TO BE 
0.03" OUTSIDE 
TO 0. 06" [NSIDE 


LOOP APPROXIMATELY aa 


0,19" INSIDE DIAMETER ™~ 


SLEEVE 


(2 REQD) 


J2-3-2-34 


Figure 1-1, Cap and Cap Tether 
1-5, CLEANING, 


a, Obtain the following equipment and mate- 
rials, or their equivalent, 


(1) Ultrasonic cleaner, Model D-50 
(Sonogen), 


(2) 10X (minimum) magnifier 81-61-71 
(Bausch and Lomh), 


(3) 250 ml glass beaker 8845-72 (Cole 
Parmer). 


(4) Forceps 30054 (Van Waters and 
Rogers), 


(5) Soft nylon bristle toothbrush. (Required 
only when cleaning core, ) 


1-1 
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(6) Clean nylon cloths, 
(7) Cleaning compound (MIL-C-81302). 


(8) Air-circulating oven capable of 180° to 
220° F or gaseous nitrogen for drying cleaned 
parts. 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


WARNING 


The following procedure specifies 
cleaning compound (MIL-C~81302), 
which 18 volatile. Use in a well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation, 


CAUTION 


Swivel nuts or stems must not be 
interchanged from valve to valve. 
Swivel nut and stem must be re- 
tained as a unit, 


c. Remove visible contamination by flushing 
cap, swivel nut, and stem with cleaning com- 
pound (MIL-C-81302) and/or handwiping and 
brushing with ciean nylon cloth and toothbrush 
dampened in cleaning compound (MIL-C-81302), 


CAUTION 


The core must not be torqued with 
a wrench calibrated in in-lb, since 
damage to the core and/or valve 
can result, 


d, Condition threads of new core by threading 
core into stem ana torquing core to 24 +5 In-oz, 
If only the core is being cleaned, use a spare 
stem to condition the threads. 


e. Hold new core open (figure 1-2) so that 
sealing surface is exposed, Clean sealing 
surface with toothbrush dampened in cleaning 
compound (MIL-C-81302), 


1-2 


g 


P f Nisan 


BRISTLE 
TOOTHBRUEH 


a 


eee 


a 
MES aie 


SEALING 
SURFACE 


“ial 


Figure 1-2, Cleaning Core 


f, Place cap, swivel nut, stem, and/or new 
core in clean glass beaker filled with cleaning 
compound (MIL-C-81302) so that parts are com- 
pletely covered, 


g. Allow parts to soak 5-7 minutes. 


h, Suspend beaker in fluid in ultrasonic 
cleaner. 


1, Start generator on ultrasonic cleaner and 
operate cleaner for 1-3 minutes. Do not start 
heater; heating of fluid is not required, Using 
forceps, rotate parts only as necesgary to obtain 
effective cleaning on all surfaces, 


j. Remove beaker from ultrasonic cleaner 
and drain off cleaning compound, 


k. Rinse parts in cleaning compound 
(MIL-C-81302) by agitating totally irnmersed 
parts for 1-5 minutes. 


1, Pour off cleaning compound, 
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WARNING 


Compressed gas must not be used 
for drying or cleaning unless ef- 
fective chip guarding is used and 
personal protection eqvipment is 
worn, 


m. Dry parts in air-circuiating oven at 200° 
+20° F or by blowing with low-pressure (less 
than 30 psig) gaseous nitrogen (MIL- P-27401). 


n. Visually inspect each part for presence 
of foreign matter such as particles, grease, 
oil, etc. Hold core open and inspect sealing 
surfaces for obvious damage and perticles 
using magnifier. Reclean pact if foreign matter 
is present, 


CAUTION 


Swivel nuts or stems must not be 
interchanged from valve to valve, 
Swivel nut and stem must be re- 
tained as a unit, 


o. If air filler valve will not be assembled 
immediately, prevent contamination by packag- 
ing cap, swivel nut, stem, and/or new core ar 
outlined in F-3825-3, Volume I. Isolate parts 
with heat seals, 


1-6. REPLACING CORE, (Figure 1-3.) 


a. Obtain a core removal tool EWR183648-1, 
or ~2, and an in-oz torque wrench capable of 
applying 19-29 in-oz. 


b. When performing thls procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Remove cap (1). 


d. Using core removal tool, remove core 
(4). Discard core. 


e, Measure depth of core well in stem (5), 
A snggested method, using a drill shank or rod, 
is shown in figure 1-4. Make sure tovl used is 
clean. Depth must be a minimum of 1-3/8 
inches, otherwise replace valve. 


Section I 
5/8-INCH 
PN 3/4-INCH 


HEX NUT 


ASSEMBLED 


SWIVEL NUT 


STEM PACKING 


2 te) 


: STEM AND PACKING 
f 3 4 STEM AND PACKING 


Index No. Deécription | Index No. Description 
1 Cap 4 Core 
2 Swivel nut 5 Stem 
3 Packing 


Figure es Air Filler Valve 


DRILL BLANK 
44 DRILL SIZE 


BOTTOM OF 
CORE WELL 


Figure 1-4. Measuring Core Well 
1-3 
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f. Clean (paragraph 1-5) new core (4), 


#. Using core removal tool, install new core 


ay 


(4). Do not tighten. 
CAUTION 


The core must not be torqued with 
a wrench calibrated in in-lb, since 
damage to the core and/or valve 
will result. 


h, Torque core (4) to 24 45 in-oz. 


hA. If core stem protrudes above the valve 
body opening, measure amount of protrusion. 
If core stein protrusion exceeds 0.010 inch, 
replace core. 


i. Install cap (1). Torque cap to 20-25 in-lb. 


j. Until ready for testing, package air filler 
valve. (Refer to R-3825-3, Volume I.) 


1-7, REPLACING PACKING. (Figure 1-3.) 

a. When performing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R--3925-3, 
Volume I, 


b. Remove cap (1). 
CAUTION 


Swivel nut or stem must not be 
intercha..zed from valve to valve. 
Swivel nut and stem must be re- 
tained as a unit. 


ec. On swivel nut (2), hold 3/4-inch hex nut, 
loosen 5, 3-inch nut by turning counterclockwise, 
and separate swivel nut (2) and stem (5), 


CAUTION 


The use of steel instruments to 
remove packing can damage stem, 


d. Remove packing (3) from stem (5) using 
a plasti. or brass tool. Discard packing. 


e, Install packing (3) on stem (5) by rolling 


packing over stem threads into position in pack~ 
ing groove, 


1-4 Change No. 1 - 15 March 1975 


f, Thread swivel nut (2) onto stem (5). 


g. Hold 3/4-inch hex nut on swivel nut (2) 
and apply 100 +5 in-1b of torque to 5/8-inch nut, 


h_ Install cap (1). Torque cap to 20-25 in-lb, 


i, Until ready for testing, package air Mller 
valve. (Refer to R-3825-3, Volume I,) 


1-8, TESTING, 


1-9, Testing air filler valves consists of leak 
testing with a mass spectrometer. 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained 
in the use of the equipment. 


a. Obtain the following equipment and mate- 
rials, or thelr equivalents: 


(1) Leak detector, type 24-120A or 24-120B 
(Consolidated Electrodynamics). (Part of com- 
ponents adapter set 9016796, ) 


(2) Pressure test flxture T-5047377, 
(3) No, 27 hypodermic needle, 


(4) Electrical package pressure monitor 
adapter 9019530-21. (Part of spark igniter 
cable pressurization tool kit 9025475, ) 


(5) Gaseous helium (5 psig maximum) to 
flow on valve to determine leakage, Helfum 
must conform to pressurizing and purging re- 
quirements in R-3825-3, Volume I. 


b. When perforining this procedure, observe 
safety precautions and contamination and dumage 
prevention requirements in R- 3625-4, Volume 1, 


c. Assemble leak detector and perform 
applicable pretest operating procedures accord- 
ing 1o applicable leak detector operating manual, 
Technical Manual R-3825-5, Volume II, contains 
operating procedures for leak detector set in- 
cluded in components adapter set 9016796. 
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d, Record sensitivity calculated during pre- 
test operating procedures in figure 1-5 as 


value S, under Packing, Core, and Seat columns. 


e. Install pressure test fixture in leak de- 
tector test port, 


UNKNOWN- LEAK FORMULA. 


KX=FxGx8 


Leakage At 
Packing Core Seat 


MULTIPLIER 
Switch Setting F = 


OUTPUT meter 
indication Ge= 


Sensitivity S= 


Atmospheric cubic 
centimeters/sec 


Figure 1-5. Calculating Leakage 


CAUTION 


Torque must not be applied to air 
filler valve 5/8-inch nut, since 
damage can result, 


f, Install air filler valve into pressure test 
fixture. Use a new valve packing, Hold test 
fixture and torque air filler valve 3/4-inch hex 
nut to 200 +10 in-Ib. 


g. Loosen air filler valve 5/8-inch nut one to 
2 full turns while holding 3/4-inch hex nut, 


h, Using ivak detector vacuum pump, évac- 
uate test setup. 


1. Connect No, 2? hypodermic needle to low- 
pressure (0-5 psig) source of gaseous hellum. 


WARNING 


A sudden burst of pressure to the 
helium supply hose can blow the 
hypodermic needle from the hose, 
causing serious injury to personnel 
and damage to equipment, 


j. Slowly open helium supply valve until flow 
of helium is obtained. 


k. Flow helium from hypodermic needle 
completely arc ind top and bottom of 5/8-Inch 
nut while observing leak detector OUTPUT or 
LEAKAGE meter. Note meter indication and 
close helium supply valve. 


1, Record meter indication (to nearest scale 
division) as value G in figure 1-5 in Packing 
column, 


m. Record numerical setting of MULTIPLIER 
or SCALE detector switch as value F in figure 
1-5 in Packing column. 


n, Calculate helium leakage and record as 
value X in figure 1-5 in Packing column, The 
maximum allowable leakage is 3.0 x 10-7 atm 
cc/sec. If leakage 1s excessive, replace pack- 
ing as outlined in paragraph 1-7 and repeat test. 
Make sure packing that seals pressure test fix- 
ture to air filler valve is not leaking before 
rep-acing stem packing. 


o. Remove air filler valve cap. 


p. Turn core depressor on pressure monitor 
adapter by hand fully counterclockwise and 
carefully install adapter on air filler valve 
{figure 1-6), 


q. Run adapter swivel nut onto valve stem by 
hand until adapter seal contacts valve stem, 
Carefully tighten adapter swivel nut 1/2 to one 
turn, 
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AIR FILLER VALVE 


aon 6/8" SWIVEL NUT 


3/4” HEX NUT 


PRESSURE TEST 
FIXTURE T-5047377 


CORE DEPRESSOR 


ADAPTER 9019530-21 


ADAPTER SWIVEL NUT 


AIR FILLER VALVE 
3/4" HEX NUT 


PRESSURE TEST 
FIXTURE T~5047377 


TEST PORT 


INSERT HYPODERMIC NEEDLE HERE 
J2-3-2-30 


Figure 1-6, Air Filler Valve Test Setup 
WARNING 


A sudden burst of pressure to the 
helium supply hose can blow the 
hypodermic needle from the hose, 
causing serlous injury to personnel 
and damage to equipment, 


r, Slowly open helium supply valve until flow 


of hellum is obtained from hypodermic needle. 
Helium pressure must not exceed 5 psig. 
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s. Insert tip of hypodermic needle into open 
end of pressure monitor adapter while observ- 
ing leak detector OUTPUT or LEAKAGE meter, 
Note meter indication and close hellum supply 
valve. 


t. Record meter indication (to nearest scale 
division) as value G in figure 1-5 in Core column. 


u, Record numerical setting of MULTIPLIER 
or SCALE selector switch as value F in figure 
1-5 in Core column, 


v. Calculate hellum leakage and record as 
value X in figure 1-5 in Core column, The 
maximum allowable leakage is 3,0 x 10°‘ atm 
cc/sec, If leakage ts excessive, replace core 
as outlined in paragraph 1-6 and repeat test. 
If leakage continues, valve must be replaced, 


w. Carefully remove pressure monitor 
adapter from air filler valve stem. 


x. Hold 3/4- inch hex nut and torque 5/8-inch 
nut to 100 +5 in-Ib. 


y. Carefully install pressure monitor adapter 
and turn core depressor by hand fully clockwise. 
Do not use wrench, 


WARNING 


A sudden burst of pressure to the 
helium supply hose can blow the 
hypodermic needle from the hose, 
causing serious injury to personnel 
and damage to equipment. 


z. Slowly open helium supply valve until 
flow of helium is obtalned from hypodermic 
needle. Helium pressure must not exceed 5 


psig. 


aa, Insert tip of hypodermic needle in open 
end of pressure monitor adapter while observ- 
ing leak detector OUTPUT or LEAKAGE meter. 
Note meter indication and close helium supply 
valve, 
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ab. Record meter indication (to nearest 
scale division) as value G in figure 1-5 in Seat 
column, 


ac. Record numerical setting of MULTI- 
PLIER or SCALE selector switch as value F in 
figure 1-5 in Seat column. 


ad, Calculate helium leakage and record as 
value X in figure 1-5 in Seat column. The 
maximum allowable leakage is 3.0 x 10-7 atm 
cc/sec. If leakage 1s excessive, replace valve, 


ae. Rotate core depressor by hand fully 
counterclockwise and remove pressure monitor 
adapter from air filler valve. 


af. Instail cap on air filler valve and torque 
to 20-25 in-Ib. 


ag. Remove air filler valve from pressure 
test fixture by holding hex nut of test fixture 
and loosening 3/4-inch hex nut of air filler 
valve, 


ah. Package air filler valve. Refer to 
R-3825-3, Volume I, 


ai. Remove pressure test fixture. 
aj. Install closure on leak detector test port, 
ak. Shut down leak detector set using appli- 


cable portion of operating procedures in 
R~3825-5, Volume H, or equivalent document, 
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2-1, SCOPE, This section contains repairing 
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ARMORED HARNESSES 


and preinstailation test requirements for 


armored harnesses. 


2-2. REPAIRING, 


2-3, Field repair of armored harnesses is 


Section II 


2-4, REPAIRING GREEN OVERMOLDS. 


a. Obtain the following equipment and 
materials, or their equivalent: 


(1) Methylt-ethyl-ketone (Federal Specifi- 


limited to replacement or repair of damaged 


components as outlined in fugure 2-1, See 


figure 2-2 for construction details of a typical 


armored harness. 


cation TT-M-261), 


(2) Clean, lint-free cloths. 


(3) Silicone rubber tape ST0130RB0078, 
Type I (Rocketdyne), 


un rr ts 


Part Name 


Connector 


Harness 


Feature or Condition 


Refer to R-3825-3, Volume I, 
for damage limits, 


Abrasions in armor braid not 
exceeding one inch of continuous 
near length in any one area. 


Raised braid, 


Loose metallic braid separated 
more than 0,150 inch or where 
more than one percent of rubber 
tubing 1s visible through braid 

in any one linear foot of harness. 


Random individual broken 
strands, 


Broken carriers not exceeding 
2 complete carriers at any one 
point and not more than 5 such 
points within any 2-foot length 
of harness. 


Disposition 


Replace harness if connector is 


damaged beyond acceptable limits. 


Solder over exposed area with 
lead-tin solder Sn60 or Sn63 
(QQ-S-571, Type RA), 


Permissible if increase in har- 
ness diameter does not exceed 
5 percent in harness cross- 
sectional area and braid is 
unbroken, 


Repair nickel-clad copper armor 
braided harnesses as outlined in 
paragraph 2-11. Replace stain- 
less steel armor braided 
harnesses. 


Clip off broken strands flush with 
braid surface; soldering such 
strands is not required. 


Cup off broken strands flush with 
braid surface and solder over 
damaged area with lead-tin solder 


Sn60 or Sn63 (QQ-S-571, Type RA). 


Figure 2-1, Field Repair Limits (Sheet 1 of 3) 
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Part Name Feature or Condition Disposition 
Armor braid damaged beyond Repair nickel-clad copper 
the limitations listed above but armor braided harnesses as 
damage does not exceed 3 outlined in paragraph 2-11, 
continuous linear inches. Replace stainless steel armor | 
braided harnesses. 
Cut wire insulation. Replace harness. 
Contamination, Clean. Refer to R~3825-3, 
Volume I. 
Green or black Voids or gouges larger than 1/4 Repair as outlined in paragraph 
overmold inch in diameter. 2-4 or 2-5 as applicable. 
(polyurethane) 
Cracks, cuts, or holes that Repair as outlined in paragraph 
expose armor braid, 2-4 or 2-5 as applicable. 
Thermal damage. Sand charred overmold toa 
smooth finish. If braid {s ex- 
posed after sanding, repair as 
outlined in paragraph 2-4 or 2-5 
as applicable. 
CAUTION 
The overmold must not be flexed, pryed, or pulled away from 
the armor braid or other surface on which it is positioned. 
NOTE 
Heat-shrinkable overmolds are not intended as a moisture 
seal, 
Heat-shrinkable overmold Blisters, holes, scratches, or Replace as outlined in para- 
(black silicone rubber) gouges larger than 1/8 inch in graph 2-6, 
diameter. 
Voids larger than 1/4 inch between Apply aerospace sealant 92-018 
overmold and armor braid. (Dow Corning Corp) to affected 
area, 
Unbonded areas at each end of Acceptable if overmold 1s not 
overmold, loose or slipping on harness, 
Thermal damage. Sand charred overmold to a 


smooth finish. If braid is ex- 
posed after sanding, replace 
as outlined in paragraph 2-6, 


Figure 2--1, Fleld Repair Limits (Sheet 2 of 3) 
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Part Name Feature or Condition 
Heat- shrinkable Blisters, nicks, or scratches 
tubing larger than 1/8 inch in 


diameter. 


Cuts one inch or less in length 
and no damage to wire insulation, 


Thermal protecting Surface scratches, nicks, or 
buot gouges exceeding 1/8 inch 
in diameter and more than 0, 030 
inch deep, 


Torn ears on boot. 


Figure 2-1, Field Repair Limits (Sheet 3 of 3) 


SILICONE OVERMOLD 


ELECTRICAL 
CONDUCTORS 


BINDING TAPE 


ay) ale 


CABLE IDENTIFICATION TAG  ARAID 


—~ CONNECTOR 
IDENTIFICATION TAG (TYP) 


INSULATING BOOT 
RETAINING RING 
{TYP) 


— SULICONE OVE RMOLD 


Section IT 


Disposition 


Repair or reple-e as outlined 
in paragraph 2-7. 


Repair as outlined in paragraph 
2-7, 


Replace boot. 


tepair as outlined in para- 
graph 2-10, 


SILICONE OVERMOLD 


NAS TYPE 
MACHINED SHFLL 
CONNECTOR (TYP) 


SILICONE OVERMOLD 


SILICONE NVERMOLD 


Figure 2-2, Construction Details of Typical Armored Harness 
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b, When performing this procedure, ohserve 


safety precautions and contamination and damage 


prevention requirements in R-3825-3, Volume I, 
WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammable and must not be used 
near heat, sparks, or open flame, 
It is a loxie solvent. Inhalation of 
its vapors or prolonged contact with 
the liquid can cause serious 

injury or death. 


ec, Clean repair area by viping with clean, 
lint-free cloth, dampened with methyi-ethyt- 
ketone (T'T-M-261), Allow sulvent to dry 
completely, 


ad. Wrap defective or damaged area of over- 
mold with silicone ruboer tape anpied in one 
even layer witha S0-pereent overkiup, Extend 
tape layer from 1/2 to Linch beyand defeetive 
or damaged area, 


2-0, REPAIRING BLACK OVERMOLDS, 


a. Obtain the following equipment and 
prdlerdals, or thelr equividdents: 


(1) Methyl-ethyl-ketone (Federa’ Specifi- 
cation T’'l+M-261), 


(2) Clean, lint-free cloths. 


(3) Potting compound PR-1553 (Products 
Research and Chemical, Semeo), 


(4) Spatula to apply polting compound, 


(>) Hot-air gun or heat lamp to aceclerate 
curing of potting compound, 
since polling, compound will cure at ambient 
temperature, } 


b, When performing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume I, 
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(This item optional, 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammable and must not he used 
near heat, sparks, or open flame. 
Tt is a toxic solvent, Inhalation of 
its vapors or proionged contact 
with the Hiquid can cause serious 
injury or death, 


ec. Clean repair area by wiping with clean, 
lint-free cloth dampened with methyl-ethyt- 
ketone (‘T’l'-M-261). Allow solvent to dry 
completely, 


WARNING 


The following procedure specihes 
pottingg compound PR-1553, whieh 
is toxic. Inhalation of its vapors 
ar contact with the material can 
cause serious bodily harm, It 
must be used tna well-ventilated 
area, Jn ease of contact, wash 
skin with soap and water, 


cd, Thoroughly mix 22 parts of A to 100 parts 
Of B, by weight, of potting compound, 


NOTE 
The petting, compound starts to set 
19 minutes after mixing. 


e. Using spatula, apply and smooth potting 
compound to damared area of overmold, 


f. Allow potting: compound to cure al room 
temperature for approxbnately 16 hours, 


NOT: 
Curingg may be aeceterated by & 
hot-atr gun or heat Jamp not 
exceeding a maximum temperature 
of 230° F, 
ff. Remove any excess compound by care- 
fully trimming or sanding. 


2-6, RVAIRING HEA'T-SHRINKABLE 
OVERMOLDS. Repatring heat-shrinkable over- 
mokly consists of replacing the damaged item 
with a new one of the same part number. (See 
figure 2-3 for replacing overmolds.) 


a. Obtain the following equipment and 
material, or their equivalents: 


(1) Methyl-ethyl-ketone (Federal Specifi- 
cation TT-M-261). 
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Figure 2-3, 


(2) Clean, lint-free cloths. 


(3) Pressure-sensitive tape KB0195-002 
(Rocketdyne), 


(4) Primer 1200 RIV (Dow Corning Corp). 


‘3) Aerospace sealant 92-018 (Dow Corning 
sep). 


(6) Heat-gun to shrink overmold, 
(7) Natural bristle brush to remove excess 


sealant. Clean, lint-free cloths may bs 
substituted, 
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Wrapping Armor Braid and Replacing tHeat-Shrinkable Overmolds and Tubing: 


(8) Sharp knife to cul damaged overmold, 


b, When performing this procedure, observe 
safety preeautions and contamination and damage 
prevention requirements {in R-38825-3, Volume I, 


CAUTION 


Care must be used when cutting 
overmold to prevent damage to 
armor braid, 


c. Verify part number of damaged overmold; 
then carefully remove damaged overmold by 
cutting overmold with sharp knife along axial 
length of haraess, 


4-5 


Section 1 


R-3825-3 


Volume II 


d. Peel enough sealant from repair area to 
expose armor braid. (It is not necessary to 
remuve all sealant, ) 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammable and must not be ues 
near heat, sparks, or open flame, 
It is a toxie solvent. Inhalation of 
fis vapors or prolonged contact with 
the liquid can cause serious injury 
or death. 


e, Using clean, Hnt-free cloth dampened with 
methyl-ethyl-ketone (TT-M-261), clean area to 
be bonded and inside of new overmold, Atlow 
solvent to dry completely. 


f. Using pressure-sensitive tape, mask off 
cach side of repair area, with 1/2-ineh- 
maximum space from ends of overmold, 


WARNING 


The following procedure specifies 
primer 1200 RTV, whieh is flam- 
mable and must not be used near 
heal, sparks, or open flame. It is 
loxle. Inhalation of its vapors or 
prolonged contact wilh the primer 
can cause serious bodily harm. In 
case of prolonged exposure, imimedi- 
ately oblain fresh air and wash skin 
with soap and water, 


ft. Apply a thin coat of primer, Apply only 
cnouph primer to jive a pink tinge to the metal. 
Allow to dry for a minimum of 60 minutes, 


h, Apply acrospace sealant 1/32 to 1/8-ineh 
thick over entire repair area, 


i. Posillon new overmold around harness at 
repulriares. Jf overmold has a thick end or 
inside lip, position overmold in correct direc - 
tion (See figure 2-3), 


CAUTION 
Applying excessive heat will cause 


silicone rubber surface to 
blister. 


Using heat-gun, apply heat evenly around 
overniold, starting at one end and continuing to 
other. If overmold has lip or thick end (see 
figure 2-3) completely shrink these ends first, 
Apply no more heat than is necessary to pro- 
duce complete shrinking, 
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k, Using brush or clean cloth dampened with 
methyl-ethyl-ketone (TT-M-261), immediately 
remove sealant protruding from part, 


1. Remove pressure-sensitive tape. 


m, Allow sealant to cure at ambient temner- 
ature for a minimum of 16 bours, Do not bend 
or twist repaired section if harness is handled 
during curing period, 


n, If voids are detected under the moldea 
part, inject sealant through part to fill void, 


2-7, REPAIRING HEAT-SHRINKABLE 
TUBING, Roepatripg beat-shrinkable tubing 
consists of repairing cuts of one inch or less 
(paragraph 2-8), or replacing tubing (paragraph 


2-8, Repairing Cuts (One Inch or Less). 


a. Obtain the following equipment and 
material, or thelr equivalents: 


(1) Methyl-ethyl~ketone (Federal Specifi- 
cation T'h-M-261), 


(2) Lint- fre’ cloths. 


(3) Aerospace seulant 92-018 (Dow 
Corning Corp). 


(4) Weat-gun to shrink tubing. 


(5) Natural bristle brush to remove excess 
sealant, Clean, Hnt-free cloths may be 
substituted. 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume 1, 


ce. Verify part number of damaged tubing and 
obiain a tube with same part number. 


d, Cut tubing long enough to overlap damaged 
area at cach end one-half to one inch, after 
Shrinking is complete, 
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WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammable and must not be used 
near heat, sparks, or open flame, 
It is a toxic solvent. Inhalation 
of its vapors or prolonged contact 
With the Uquid can cause serious 
injury or cdleath. 


e, Clean ontire eircumference of tubing at 
repair area to be bonded and inside of new tubing 
using clean, lint-free cloth dainpened with 
methyl-ethyl-ketone (TT-M-261), Allow 
solvent to dry completely. 


f, Apply a thin layer (1/32 inch) of zerospace 
sealant to entire circumference of tubing at 
repair area. 


CAUTION 


Applying excessive heat will cause 
Silicone rubber surface to blister. 


g. Center new tubing over repair area and, 
using: neat-gun, apply heat ovenly aroun tube, 
starting at one end and continuing to other end, 
Apply no more heat (han is necessary to produce 
complete shcinking. 


he Using: brush or clean cloth dampened with 
mothyl-ethyl-ketone (T'T-M-261), immediately 
remove sealant protruding from part, 


i, Allow seahint to cure at ambient tempera- 
ture for a minimum of 16 hours, Do not 


bend or twist repaired section if harness is 
handled during curing perlod, 


2-9, Replacing Damaged Heat-Shrinkable 
Tubing. 


a. Obtain the following equipment and 
materials, or their equivalents. 


(1) Sharp knife to cut tubing, 


(2) Methyl-ethyl-ketoue (Feder. Specifi- 
cation TT-M-261), 


(3) Clean, Unt-frer cloths. 


(4) Pressure-sensitive tape RBO195-002 
(Rocketdyne). 


(5) Primer 1200 RTV (Dow Corning Corp), 


(6) Aerospace sealant 92-018 (Dow Corning 
Corp). 


(7) Tying tape RBO150-026 (Rocketdyne), 


b. When performing this procedure, observe 
bafety precautions and contamination and dam- 
age prevention requirements in R-3825-3, 
Volume I, 


CAUTION 


Care must be used when cutting 
tubing Co prevent damage to wires. 


c. Verify part number of damaged tubing: 
then carefully renove damaged tubing by culling 
with knife along axial length of harness, 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammabie and must not be used 
near heal, sparks, or open flame, 
Tt is a toxle solvent. Inhalation 
of its vapors or prolonged contact 
with the Hquid can cause sacrious 
injury or death, 


cl. Using clean, lint-free cloth dampened 
with methyl-ethyl-ketone (TT-M-261). clean 
braid retaining grooves and inside of new tubing, 
Allow solvent to dry completely, 


ec, Using pressure-sensitive tape, mask off 
each side of repair area, 


WARNING 


The following procedure specifies 
primer 1200 RIV, which is flam- 
mable and must not be used near 
heat, sparks, or open flame. It 

is toxic, Inhalation of its vapors 

or prolonged contact with the 

primer can cause serious bodily 
harm. In case of prolonged ex- 
posure, immediately obtain fresh 

air and wash skin with soap and water. 


{. Apply a thin coat of primer to metal 
surface of repair area, Apply only enough 
ptimer to give a pink tinge to the metal and 
allow to dry for a minimum of 60 minutes. 
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¢. Apply aerospace sealant 1/16- to 1/$- 
inch thick into braid retaining rrocves, 


h. Center new tubing over repair area and, 
using heat-gun, apply heat evenly around tube, 
starting at one end and continuing lo other end. 
Apply no mure heat than is necessary to produce 
complcte shrinking. While tube is still at 
shrinking temperature, perform step i. 


i. With tube at shrinking temperature, wrap 
4-6 turns of tying tape over tubing in braid 
retaining (¢rooves and coyer with aerospace 
Sealant. 


y. Using brush or clean cloth dampened with 
methyl-ethyl-kctone (TT- M-261), immediately 
remove sealant protruc ng from part. 


k. Trim excess tubing extending past braid 
retaining grooves, 


t. Allow sealant to cure at ambient tempera- 
ture for a minimum of 16 hours, Do not bend or 
twist repaired section if harness ts handled 
during curing period, 


2-10, REPAIRING THERMAL PROTECTING 
BOOT. Repairing the thermal protecting boot 
consists of repairing torn ears, 


a, Obtain the following equipment and 
materials, or their equivalents: 


(1) Isopropyl alcohol (Federal Specification 
T'T- 1-735), 


(2) Acrospace sealant 92-018 (Dow Corning: 
Corp). 


(3) Clean, Unt-free cloths, 


b, When performing this procedure, observe 
safoly precautions and contaminatton and damage 
prevention requirements in It-3825-3, Volume J. 


WARNING 


The following procedure specifies 
isopropyl alcohol, which {s flam- 
mable and must not be used near 
heat, sparks, or open flanie. 
Inhalation of its vapors or pro- 
longed contact with the liquid can 
cause serious Injury. 
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c. Using clean cloth dampened with isopropyi 
alcohol (TT-1-735}, clean damaged area and 
surfaces to be joined, Allow cleaned surfaces 
to dry completely. 


d, Puntha hole in boot at end of crack or 
tear, 


e, Apply a thin film of aerospace sealant to 
suvfaces fo be joined, Join surfaces; then 
remove excess sealant. 


f. Allow sealant to cure at ambient tempera- 
ture for a minimum of 16 hours. 


2-11, REPAIRING ARMOR BRAID, This pro- 
cedure is applicable to harnesses with nickel- 
clad copper armor braid only. 


a, Obtain the following equipment and 
materials, or their equivalents: 


(1) Wrapping wire. Kulgrid or Kulgrid 28 
(Sylvania Electric Products, Ince) in 24-27 awg. 
Awy 25 recommended, 


(2) Lead-tin solder Sn60 or Sn63 (Federal 
Specification QQ-8-571, Type RA), 


(3) Solder iron or gun, 


b. When perlorming this procedure, observe 
sifety precautions and contamination and 
damage prevention requirements tn R-3425-3, 
Volume I, 


c. Lay a loop of wrapping ‘vire axlally along 
harness, spanning damage are: plus 1/4 inch 
minimum as shown in figure 2-3, 


d, Spirally wrap harness with tightly butted 
coils over wire loop (step c) until loop protrudes 
from spiral coll 1/6 11/32 Inch, 


e. Pull wrapping end of wire through end of 
loop and pull the 2 ends in an axial direction to 
snug the spiral coll, with loop end positioned 
approximately in center of wrapped area, 


f. Trim ends of wire to 1/6 1/16 inch of 
wrapped area and solder them to existing braid, 
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2-12, PREINSTALLATION TESTING, b. When performing this procedure, observe 

safety precautions and contaminatton and damage 
2-13. The preinstallation tests consist of a prevention requirements in R-3825-3, Volume 1. 
continuity-test (paragraph 2-14) and an insula- 
tion resistance-test (paragraph 2-15), See 
figure 2-4 for a list of, and pin to pin wiring of, 
armored harnesses, 


WARNING 


High-voltage tests are dangerous; 
therefore, in addition to local 

and standard safety requirements, 
the test equipment must he 
grounded, connectors must be 
dry, and personnel must be 

kept toa minimum in tl! 3 test 


2-14, CONTINUITY, 


a, Obtaina multimeter, Model 260 Simpson}, 
or equivalent, 


b, When performing this procedure, observe area, 
safety precautions and contamination and damage 
prevention requirements In R-3825-3, Volume I, ec, Thoroughly dry ali harness connectors 


that contain ceramic inserts with low-pressure 
gaseous nitrogen (MIL-P-27401) before 
proceeding with this test, 


ec. Using multimeter, perform continulty-test 
including any wiring to harness shield. See 
figure 2-4 for harness wiring. Reststance must 
not exceed one ohm, d. Using meyohmmeter, apply 500 yde for 
5-60 seconds hetween each contact and con- 
nector shell, and each contact with every other 
contact in the same connector, except those 
contacts that are interconnected or connected 
to the shielding. Resistanee of cach application 
mst exceed 200 megohms. (See figure 2-4 for 
harness wiring, ) 


2-15, INSULATION RESISTANCE, 


a. Obtaina mefohmmeter capable of applying 
500 vde, and {f harness to be tested has ceranile 
inserts, low-pressure gaseous nitroven 
(MI.-P-27401) to dry inserts, 


came aiiellinnietaetion atte ciommemmemaenterna: saan a cammmmneanataed 


_—e = LTE nteniitettiriatitee” Ft 


Wiring Wirlny Wiring . Wiring he 
Information, - Information, a a Information, ban information, re a 

Harness aF OU Harness ere) Harness fee Harness voy 
502078-11 6 5032606 7 704479 8 704491 14 
502079 l 702626 9 704480 12 704491-11 14 
502265 2 102626-11 8) 104481 14 704492 17 
502951 4 702631-11 8 704482 17 704492-11 17 
§20951-11 4 102632-11 13 704483 19 704493 ib 
502968 3 702633-11 14 704484 {6 704493-11 18 
503157 5 702630-11 1? 704485 15 704404 1% 
503 158 3 702641-11 19 704486 al 704494- 02 19 
503159 6 70264 7-11 16 704486-11 21 704495 16 
§03 160 1 703246~-11 15 104487 It 704495-11 1G 
503164 6 703248-14 20 704488 18 7044.96 15 
503164 «11 6 703250 11 704489 8 104496-11 15 
503165 1 703250-11 11 704489~11 8 704497 20 
503 165-11 1 104107 18 7104490 13 T04407-11 20 
§03166 3 704478 704490-11 704562 22 
503166-11 3 


Figure 2-4, Armored Harness Wiring (Sheet 1 of 6) 
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Volume II 
From To 
1 Harness 502079-11, 503160, 3 Harness 502068, 503158, | 

503165, or 503165-11 503166, or 503166-11 
P1-M P25-A p2-2\%), Shield 
P1-N P25-B P54-z24 Shield 
P1-C P25-C 
P1-D P25-D Remaining wires go from pin 
P1-E P25-E to pin. 
Pt-K P25-F 
Pl-J P25-G 4 Harness 502951 or 50¢951-11 
Pl-H P25-H 
Pl-1 P25-1 P3- P13-A 
PI-A P51-A P3- P13-B 
P1-B P51-B P3-T P14-A 
P1-F P51-F P3-L P14-B 
P1-G P51-G P3-h_ P15-A 
P1-L P51-L P3-c. , P15-B 
P1-0 P51-O P3-P P16-A 
P1-P P51-P P3-H P16-B 
PI-R P5I-R P3-J P'16-C 
P1-8 P51-S P3-n_ P17-A 
P1-T P51-T P3-d. P17-B 
P1l-u P51-U P3-R P17-D 
P1-V P51-V P3-b. P18-A 
P1-w P§1-W p3-U P18-B 
P1-X P51-X P3-r P19-A 
P1-¥ P51-Y P3-p_ P19-B 
PI-Y P51-7% pa- P19-C 
Plea PSl-a P3- P19-) 
P1-) P§1-b. P3-1) P20-A 
Pi-g P5l-c¢. P3-F P20-1 
Pied P5i-d_ P3~M P20-C 
Pl-¢ T'51-¢. P3-N P21-A 
P1-f P51-f_ P3-G P21-B 
Pl-g Phl-g P3-¢ P22-A 
Pl-h| P51-h P3-k P22-5 
P1- P51- P3-m P22--C 
pi kta) shiotl P3-K P26-A 
PH1- je) Shield 13-1 P26-B 

P3-8 P26-C 

2 Harness 502265 P13-C P18-D 

P13-D P11-C 
P55-A P1g0-C P14-C P15-D 
P55-B P180-B P14-D P18-C 

P15-C P19-E 

P3-5 Shield 


(a) Shield continuity test between these contacts only, 


Figure 2-4, Armored Harness Wiring (Sheet 2 of 6) 
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Group Krom To 
5 Harness 503157 8 - Harness 702631-11, 704479, 
704489, or 70448G-11 
P3-g¢ P13-A 
P3-W P13-B P100 P105 
P3-T P14-A 
P3-L P14-B All wires go from pin to pin, 
P3-h P1L5-A 
P3-¢ P15-B 9 Harness 702626 or 702626-11 
P3-R P15-C 
P3-P P16-A P101-y P114-E 
P3-H P1§-B PIN-m P115-E 
P3-J P16-C PLOI-c P116-E 
P3-n PLT-A P1OL-V P118-F 
Pg-d P19-D PLOL-Q P119-F 
P3-b Pi8-A P101-0 P120-B 
P3-U P18-B PIO1L-K P132-A 
P3-r. P19-~A P101-M P133-A 
P3- P19-B P101-x P114-A 
P3- P19-C P1LOl-s PIt5-A 
P3- P19-E P101-k PLI6-A 
Pg-b P20-A PLOI-c *  PLIT-A 
P3~F P20-B P101-¢ PLIB-A 
P3-M P30-C P101.- P119-A 
P3-N P21-A PLOL-t P114-D 
P3-G P21-B PIOL-D P114-F 
P3-e P22-A P1Idl-y. P1J4-B 
P3-k P22-B P10l-w PL14-C 
P3-m P22-C P101-n PIt5-1 
P3-K P26-A Pt01-p P115- Ff 
P3-8 P26- 5B P101-q P115-8B 
P13-S P26-C P1IOl-r P115-C 
PIS-C P15-D PLO1-c PLIE-D 
P13-D PLT-C P101-T P116-F 
P14-C PIT-1D P101-h P116-3 
P14-D P18-C PLOL-[. P116-C 
sea P19-D P101l-L P132-G 
P3-gi4 Shield P1O1-N P133-B 
P10l-a P117-1R 
6 Harness 502078-11, 503159, P101-b PILT-C 
503164, o or 503164-11 P101-W P118-D 
: es Fag P101-x P118-F 
ee rp (ar) ee P101-Y P118-B 
P1O1-Z P118-C 
Remaining wires go from pin P1OI-R P119-D 
to pin. P101--§ P119-B 
P101-T P119-C 
q Harness, 503206 P101-P P120-A 
J36A-A P36A-A ee a2b-© 
J36A-B P36A-B ae aabre 
Pil7-F J25-A 
(a) Shield continulty test between these contacts only, 
Figure 2-4, Armored Harness Wiring (Sheet 3 of 6) | 
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Group From To Group From To 
10 Harness 704478 il Harness 703250, 703250-11, 
or 704487 
P10l-y P114-E 
P101-th P115-E P102-R P141-A 
P101-d P116-E P102-S P141-D 
P101-V P118-E P102-G P141-C 
P101-0 P120-B P102-H P141-B 
P101-K P132-A PI0G E P141-E 
P101-M P133-A BF P141-F 
P101-x PLL4-A Piu2-y') Shield 
P101-s P115-A 
P101-k P116-A 12 Harness 704480 
P101-¢ PLI7-A (a) 
Pl0l-g P118-A P103-8 ) Shield 
P101-U P119-A P106-s" Shield 
1101-t. P114-D 
P101-u_ P114-F Remaining wires go from pin 
Pi0l-yv P114-B to pin, 
P101-w P114-C 
P101-n P115-pD 13 Harness _702632-11, 704490 or J 
P101-p P115-F 7104490-11 
P101-q P115-B 
P101-r P115-c P106 P103 
P101-¢ P116-D P106-s Shield 
P101-£ P116-F ~ 
P101-h P116-B All wires go from pin to pin, 
P101-} P116-C except P103-s, which is not 
P101-1, P132-B used, 
P101-N P133-B 
PLOL-a_ P117-8 14 Harness 702633-11, 704401, ff 
P101-b_ PI17-C 704401, or 704491-11 
PLOL-W P11-1D 
P101-X P118-F P104 P107 
P101-Y P118-B 
P101-4 P118-C All wires go from piu to pin, 
P101-8 P119-B 
PIO1-T P119-C 15 Harness 703246-11, 704485 
P101-P P120-A 704406, or 704496- Ii 
PILT-K J25-C 
P117-F 325-A P108-M P122-A 
P117-D J25-B P108-U P122-B 
P108-'T P122-C 
P108-G P123-A 
P108-J P123-B 
P108-1 P123-C 


(a) Shield continuity test between these contacts only. 


Figure 2-4, Armored Harness Wiring (Sheet 4 of 6) 
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Group From 


15 P108-H P123-D P109--C P112-B 
(cont) P1u8-L P123-E P109-B P112-C 
P108-K P123-F P109-A P112-D 
P108-e P124-A P109-H P113-A 
P108-a P124-B P109-G P113-B 
P108-Z P124-C P109-F P113-C 
P108-V P124-D P108-E, P113.D 
P108-R P124-E P109-vi4 Shield 
P108-P P124-F 
P108-b P125-A 17 Harness 702639-11, 704482, 
P108-X P125-B 704492, or 704492-11 
P108~-W P125-C 
P108-8 P125-D P150-1 P153-K 
P108-0 P125-E 
P108-N P125-F Remaining wires go from pin 
P108-k P126-A to pin, except P153-L, -M, 
P108-d P126-B -N, and -P, which are not 
P108-c_ P126-C wired, 
P108-r P127-A 
P108-j P127-Fi 18 Harness 704107, 704488, 
P108-h_ P127-C 104493, or‘ 7104403 - 3-11 
P108-m, P12B-A 
P108-q_ P128-B P1161 Pi54 
P108-T- P128-C P154-z(a) Shield 
P108-u P120-A 
P108-p_ P129-B Remaining wires go from pin 
P108-n P129-C ta pin, except P151-% which 
P108-5 P130-A is not wired, 
1108-x. P130-B 
P108-y P130-C 19 Harness 702641-11, 704483 , 
P108~-t_ PI31-A 704494, or_704404-11 
P108-y P131-B 
P108-w P131-C P152-P PI55-A 
P108-7.%) Shield P152-R P155-1 
P152+S P155-C 
16 Harness OY onse4 '152-T P155-D 
704494, or 704495-11 P152-m P155-E 
P1L52-f P155-1 
P109-P P110-A P152-7 P155-G 
P109-N PItQ-33 P152-V P155-H 
P109-K P1Lid-C P152-U P155-d 
P1091 P110-D P152-n P155-K 
P109-U PLI1-A P1$2-p PL55- ., 
P109-T P111-B P152-r P155-M 
P109-8 P1I11-C P152-W P155-N 
P109-R P1l1-D P152-X P155-P 
P108-D P112-A P152-a, P156-Q 


(a) Shield continuity test between these contacts only. 


Figure 2-4, Armored Harnecs Wiring (Sheet 5 of 6) 
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—— 


19 
(cont) 


20 


(a) Shield continuity test between these contacts only. 


P152-d 
P152-e. 
P152-k 
P152-b- 
P152-¢. 
P{52- 

P152-h 
P152-j 


P155-R 
P155-8 


P155-T 


P155-U 
P155-V 
P155-W 
P155-X 
P155-Y 


Harness 703248-11, 704497, 


or 104497-11 


P156-¥ 
P156-J 
P156-H 
P156-X 
P158-G 
P156-F 
P156-7 
P156-L 
P156-.K 
P156-M 
P156-b. 
P156-a_ 
P156-V 
P156-f 
P156-¢. 
P156-Ww 
P156-E 
P156-1) 
P156-c 
P156-17- 
P156-N 
P156- 
PiBB— 
P156-) 
P146- 
P156-d 
P156-k 
P156-R 
P1586-S 
P156-Q 


P156-m*) 


PIST-A 
P157-B 
P1o7-C 
P157-D 
P157-E 
P1IST-F 
P158-A 
P158-B 
P158-C 
T158-D 
P158-E 
P158-F 
P159-A 
P159-B 
P158-C 
P159-D 
P159-E 
P15G- FF 
P161-A 
P161-B 
P161-C 
P162-A 
P162-8 
P162-C 
J163-A 
J163-B 
J163-C 
J1IBO0-A 
Ji30-B 
J180-C 
Shield 
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P156-Y 
P156-J 
P156-H 
Pi56-X 
P156-G 
P156-F 
P156-Z 
P156-L 
P156-K 
P156-M 
P156-b- 
P156-a 
P156-V 
P156-f 
P156-¢ 
P156-W 
P156-F 
P157-D 
P156- 
P156-h 
P156- 
p1sact 
P156-d_ 
P156-k 
P156-R 
P156-S 
P1§6-Q 
P156-m (a) 


JLIQA-C 
J1I9A~T5 
JLL9A-A 


Figure 2-4, Armored Harness Wirlng (Sheet 6 of 6) 


Harness 704486 or 704486-11 


PL57-A 
P157-B 
P157-C 
P157-D 
P157-E 
P157-F 
P158-A 
P158-B 
P158-C 
P158-1D 
P158-F 
P158-F 
P158-A 
P159-bB 
1159-C 
P159-D 
P159-k 
P1§9-F 
P162-A 
P162-12 
F162-C 
J163-A 
J163-8B 
J163-C 
J180-A 
J180- BR 
J180-C 
Shield 


PLIQA-A 
P119A-HB 
PLIGA-C 
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SECTION 


AUGMENTED AND GAS GENERATOR SPARK IGNITER CABLES 


3-1. SCOPE. This section contains allowable 
field repair data for spark igniter cables. 


3-2. REPAIRING. 


4-3. Spark igniter cables may be repaired 
while installed on or removed from the engine. 
Repair consists of replacing damaged parts on 
the bell housing end of the cable, repair of the 
ablative covering, and on cables 651389 and 
651390, trimming the grommet sleeve to permit 
complete pressurization of the cable. See 
figure 3-1 tor description and disposition of 
spark igniter cable darmage. Repair procedures 
must be performed in a controlled area to 
prevent contamination. 


Damaged Part 


Retatning ring 


Insulator, grommet, or 
rommat sleeve permanently deformed, 


Connector assembly Bent or damaged. 


High-tenglon eenterwire 
nector joint. 


Broken wire strands at connector 


joint. 


Insulation slit, cut, or damaged, 


Description 


Broken, sprung, or bent. 


Cut, nicked, chipped, o 


Birdeaged wire strands at con- 


3-4. REPLACING DAMAGED PARTS. 


3-5. Since the disassembly and assembly of 
spark igniter cableg is a simple procedure con- 
sisting essentially of removing a retaining ring; 
then sliding all the removable parts off the 
connector, a single procedure, one for cach type 
of cable, is used for replacing parts. For 
disassembly and assembly procedures refer to 
paragraph 3-6 for spark igniter cables 651389 
and 651390 and to paragraph 3-7 for spark 
igniter cables NA5-274486 and NA5-27448T1. 


Disposition 
Replace retai oso ring as outlined 
in paragraph 3-4. 


r Replace damaged parts as outlined 


in paragraph 3-4, 


Replace (gniter cable. (Hf eable ts 
installed, refer to R-39825-3, 
Volume I.) 


Acceptable, provided there are no 
broken wire strands, 


Replace tgnlter cable. (If cable is 
{nstalled, refer to R-3825-3, 
Volume I.} 


Replace igniter cable. ([f cable ts 
installed, refer to R-3825-3, 
Volume I.) 


Figure 3-1. 


Spark Igniter Cable Damage Limits (Sheet 1 of 2) 


3-1] 


Section HH 


Damaged Part 


R-3825-3 
Volume I 


Description 


Spark igniter cable abla- 
tive protective covering 


Spark igniter cable wire 
braid 


Grommet sleeve (Spark 
Igniter Cables 651399 


Surface imperfections, nicks, 
scratches, and cuts one inch in 
length or legs in the covering. 


Nicks, tears, or cuts in ablative 
protective covering that expose 
wire braid, but wire braid or 
bellows beneath wire braid is not 
damaged. 


Wire braic has minor damage 
(nicks or scratches), but no 
strands are broken and bellows 


beneath wire braid ts not damaged. 


Wire braid has broken strands, 
or bellows beneath wire braid is 
damaged. 


Too long, prevenling complete 
pressurization of cable. 


Disposition 


Acceptable, if wire braid or bellows 
beneath wire braid is not exposed 
or damaged. 


Repair ablative protective covering 
as outlined in paragraph 3-9. 


Leak test igniter cable. (Refer to 
R-3825-1B.) If cable pagses leak 
test, repair ablative protective 
covering. If cable does not pass 
leak test, replace igniter cable. 
(If cable is installed, refer to 
R-3825-3, Volume I.) 


Replace igniter cable. (If cable is 
tnatalled, refer to R-3825-3, 
Volume I.) 


Trim sleeve as outlined in para- 
graph 3-8, 


and 651390 only. ) 


Figure 3-1. 


3-6. DISASSEMBLY AND ASSEMBLY OF 
SPARK IGNITER CABLES 651389 AND 
651390. (Figure 3-2.) 


a. Obtain the following equipment and mate- 
rials, or their equivalents. 


(1) Tip compressor XMO R914129-D1, 
(2) Tip checkout tool XEO R014129- D2. 


(3) Retaining ring assembler 
XEO RO14129-D5. 


(4) Small crochet hook (No. 10, 11, or 12) 
or tweezers. Required only if cable has a 
Teflon insulating sleeve. 


(5) Denatured alcohol (MIL-A-6091 or 
Federal Specification O-E-760), 


(6) Nylon cloth No. 7815 (Victor Gloves, 
Inc). 


(7) Clean, Unt-free nylon gloves, No. 7862 
(Victor Gloves, Inc). 
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Spark Igniter Cable Damage Limits (Sheet 2 of 2) 


b. When performing this procedure, observe 
safety precautions and contamination and damaye 
preventton requirements tn R-3825-3, Volume I. 


WARNING 


The following procedure uses dena- 
tured alcohol which ia flammable and 
must not be used near heat or open 
flame. It ig a toxic solvent. Inhala- 
tion of its vapors or prolonged contact 
with the liquid can cause serious injury 
or death. 


CAUTION 


Using unclean tools and falling to keep 
components in clean condition can 
contaminate the system and damage 
the equipment. 


c. Clean all tools with nylon cloth moistened 
with denatured alcohol before using, and use 
care to keep components in clean condition. 


R-3825-3 
Volume I 


Section II 


BELL HOUSING 


INSULATON 


GROMMET SLEEVE 


RETAINING 
RING 


cme IGNITED CALE 
PHESSURIZING TUBE 


CONNECTON SLEEVE 
TIP XEO R914129-14 


CROMMET SLELBVE 


XEO RO14129-19 


Figure 3-2. Spark Igniter Cables 651369 and G51390 


d. Using tip compressor, press slraight in 
on connector tip to release retaining ring. 
While maintaining pressure on tlp, pull ingula- 
tor stralght out. Tlp compressor must be held 
wrainst recainings ring to prevent logs of retain- 
ing ring, which 1s under spring pressure. 


c, Relieve pressure arainsl connector tip 
aid remove retaining ring and insuletor. 


CAUTION 


Using pliers or any other tool to 
grasp the apring and grommet slcevo 
and/or (twisting it other than clock- 
wise (as viewed from flanged end of 
bell housimz) can damage centerwire. 


f. Remove trummet sleeve and spring 
assembly os follows: 


(1) Grasp spring assembly and grommet 
sleeve with fingers. (Do not use pliers or any 
other tool. ) 


(2) Twist spring assembly and grommiet 
sleeve clockwise (as viewed from flanged end of 
bell housing) untll grommet sleeve turns freely 
on centerwire. (Considerable force may be 
required to loosen and remove spring assembly 
and frrommet sieeve, ) 


(3) Continue turning sprig assembly and 
frommet sleeve clockwise and pulling out until 
parts are removed. 


g. If there is no Teflon ingulating sleeve 
beneath spring assembly, proceed to next step. 
If there tg a Tetlon insulating: sleeve, proceed 
as follows: 


(1) Remove and diseard Teflon jasulating 
sleeve. 


3-3 


Section I 


R-3825-3 


Volume I 


(2) Using a small crochet hook (No. 10, 
11, or 12) and/or tweezers, remove potting 
compound from insulation on centerwire and 
from bell housing bore, taking care not to dam- 
age insulation on centerwire. Do not use 
solvents to remove potting compound. 


(3) Inspect insulation on centerwire. If 
inswation is damaged, notify Rocketdyne 
Rep: esentative. 


h. Discard damaged part(s). 


i. Using clean nylon cloth moistened with 
denatured alcohol, clean exposed certerwire 
and all parts to be installed inside of beli 
housing. 


CAUTION 


Failing to wear clean, lint-free nylon 
gloves during assembly can contam- 
inate and damage the equipment. 


Wearing clean, lint-free nylon gloves 
inatall spring assembly on grommet sleeve. 
The inner Teflon insulating sleeve heneath the 
spring assembly must be left out. 


k. Install gr~mmet sleeve and spring assem- 
biy on centerwire by prasping grommet sleeve 
and spring assembly with fingers and pushing 
and twisting clockwise (as viewed from flanged 
end of bell housing). 


I. Slide insulator over grommet sleeve, and 
secure With retaining ring. Using retaining 
ring assembler, seat retaining ring. With 
retaining ring asseinbler held in place to prevent 
loss of retaining ring, pull up on insulator to 
make gure retaining ring is seated correctly. 


m. Slida tip checkout too] into end of tip to 
spread t'n, and verify correct installation of 
retaining sing. Wf tool will not slide into tp, 
repeat steps k and I. 


o-7. DISASSEMBLY AND ASSEMBLY OF 
SPARK IGNITER CABLEL NAS-27448 AND 
NA5-27448T1. (Figure 3-3.) 


a, Cbtain the following equipment and mate- 
rials, or their equivalents: 
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(1) External retaining ring pliers (com- 
mercial, for ring MS16624-18). 


(2) Denatured alcohol (MIL-A-6091 or 
Federal Specification O-E-760). 


(3) Nylon cloth No. 7815 (Victor Gloves, 
Inc}. 


(4; Clean, lint-free nylon gloves No. 7862 
(Victor Gloves, Inc). 


b. When performing chis procedure, observe 
safety precautions and contaminaticn and damage 
prevention requirements in R-3825-3, Volume. 


WARNING 


The following procedure uses dena- 
tured alcohol, which is flammahie 
and must not be used near heat or 
open flame. It is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


CAUTION 


Excessive bending and twisting of 
apark igniter cable can damage the 
cable bellows. 


Bending or twisting spark igniter 
cable NA5-27448 can dislodge bushing 
from anti-rotation ring when cable is 
not connected and support 
ST3950166RKLO01 is not installed. A 
dislodged bushing can prevent pres- 
surization of the spark igniter caule, 
(Spark igniter cable NAS-27448T1 has 
a retaining ring that will net allow the 
bushing to become dislodge’. and does 
not require support ST3950166RKLO00!. 


@ Using unclean tools and failing to keep 
components in clean condition can 
coltaminate the system and damage 
the equipment. 


c. Clean all toois with nylon cloth matstened 
with denatured alcohoi before using, and take 
care to keep components in clean condition. 
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Figure 3-3. Spark Igniter Cables NA5-27448 and NA5-27448T1 


d. Remove protective closure from support 
ST395C166RKLOOI on spark igniter cable 
NA5-27448, or from bell housing of spark 
igniter cable NA5-27448T1. 


e. Remove support ST3950166RKI_91 from 
bell housing of spark igniter cable NAS-27448. 


f. Wearing clean, lint-free nylon gloves and 
using retaining ring pliers, remove retaining 
ring from connector. 


CAUTION 


Using pliers or any other tool to 
grasp the insulator and/or twisting 
it (other than clockwise as viewed 
from flanged end of bell housing) 
can damage centerwire, 


g. Remove insulator, grommet, and spring 
assembly as follows: 


(1) Grasp insulator, spring assembly, and 
grommet with fingers. (Do not use pliers or 
any other tool.) 


(2) Twist insulator, spring assembly, and 
grommet clockwise {as viewed from flanged end 
of bell housing) until insulator turns freely on 
ecenterwire., (Considerable force may be re- 
quired to loosen and remove insulator from 
centerwire.) 


(3) Continue turning insulator, spring 
assembly, and grommet clockwise, while pulling 
out, until parts are removed. 

h. Discard damaged part(s). 
i. Using clean nylon cloth moistened with 


denatured alcohol, clean all parts to be installed, 
inside of bell housing and exposed centerwire. 
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CAUTION 


Failing to wear clean, lint-free nylon 
gloves during assembly can contam- 
inate and damage the equipment. 


j. Wearing clean, lint-free nylon gloves 
install grommet and spring assembly on 
insulator, making sure bevel of spring assembly 
is against bevel of grommet. 


k. Install insulator, grommet, and spring 
assembly, on centerwire by grasping insulator, 
grommet, and spring assembly with fingers and 
pushing and twisting clockwise (as viewed from 
flanged end of bell housing). 


1. Using retaining ring pliers, secure insula- 
tor to connector assembly with retaining ring. 
Pull on insulator to make sure retaining ring 
is correctly installed, 


m. Install support $T3950166RKLO001 on dell 
housing of spark igniter cable NAb-27448 as 
follows: (Support is not required on spark 
igniter cable NA5-27448T1. ) 


(1) Place support ST3950166RKL001 on 
spark igniter cable bell housing so that plastic 
plunger in support is seated in spark igniter 
cable connector. Install bolts and washers in 
countersunk holes in support. 


(2) Tighten belts until flange on support 
seats on spark igniter cable bell housing flange. 


CAUTION 


Incorrect installation of desiccant 
in protective closure for spark 
igniter cable NA5-27448T1 can dis- 
plac desiccant retainer, causing 
damage to the spark igniter cable 
connector. 


n. Make sure desiccant is correctly installed 
in spark igniter cable protective closure and 
desiccant retainer in closure is not displaced. 


a. Install clean protective closure on spark 


igniter cable NA5-27448 support or beli nousging 
of spark igniter cable NA5-27448T1. 
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3-8. TRIMMING GROMMET SLEEVE. 
{Figure 3-2.) 


a. Obtain the following equipment and mate- 
rials, or their equivalents. 


(1) Rod XEO R914129-D3. 
(2) Trimming sleeve XEO R914129-D4. 


(3) Denatured alcohol (MIL-A-6091 or 
Federal Specification O-E~760). 


(4) Clean, lint-free nylon gloves No. 7862 
(Victor Gloves, Inc). 


(5) Nylon cloth No. 7815 (Victor Gloves, 
Inc). 


{6) Sharp knife to trim grommet sleeve. 


b. When performing this procedure, observe 
safety precautions and contamination and dam- 
age prevention requirements in R-3825-3, 
Volume I. 


WARNING 


The following procedure uses dena- 
tured alcohol, which is flammable and 
must not be used near heat or open 
flame. Itisg a toxic solvent. Inhala- 
tion of its vapors or prolonged contact 
with the liquid can cause serious 
injury or death. 


c. Remove grommet sleeve. Refer to para- 
graph 3-6 and disassemble cable to point where 
grommet sleeve is removed. 


CAUTION 


Failure to wear clean, lint-free 

nylon gloves during repair and keep 
components in a clean condition can 
contaminate and damage the equipment. 


d. Wearing clean, lint-free nylon gloves, 
slide grommet sleeve onto rod. Slide sleeve 
over grommet sleeve with chamfer of sleeve 
against bevel of grommet sleeve. 
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e. With trimming siceve held firmly against 
bevel of grommet sleeve, use knife and trim 
grommet extending beyond trimming sleeve. 


f. Remove trimming sleeve and grommet 
sleeve from rod. 


g. Reinstall grommet sleeve and reassemble 
cable (paragraph 3-6). 


3-9. REPAIRING ABLATIVE COVERING. 
This procedure is applicable to ablative cover- 
ing whether the covering is heal-shrinxable 
tubing or tape. 


a. Obtain the follcwing equipment and mate- 
rials, or their equivalents: 


(1) Sharp knife to remove damaged 
covering. 


(2) Silicone rubber electrical tape No. 
4420 (Connecticut Hard Rubber Co). 


b. When performing this procedure, observe 
safely precautions, and contamination and 
damage prevention requirements in R-3825-3, 
Volume I. 


c. Using knife, remove a band of ablative 
covering around cable extending approximately 
1/2 inch on either side of damaged area. Take 
care not to damage braid when removing 
damaged covering. 


d. Using silicone rubber electrical) tape, 
wrap exposed area to a thickness approximately 
the same as removed covering, overlapping 
adjacent covering. 
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SECTION IV 


ELECTRICAL CONTROL ASSEMBLY 


4-1, SCOPE, This section contains electrical 
control assembly preinstallation test require- 
ments. Repair information is not Included, 
since the electrical control assembly is not 
field repairable. 


4-2, PREINSTALLATION TESTING, 


4-3, The preinstallation test of the electrical 
control assembly consists of a pressure check. 
Check pressure as outlined in R-3825-1B, 
paragraph titled MEASURING PRESSURE IN 
ELECTRICAL CONTROL ASSEMBLY AND 
PRIMARY AND AUXILIARY FLIGHT INSTRU- 
MENTATION PACKAGES, 


Section IV 


4-1/4~2 


R-3825-3 


Section V 


Volume 


SECTION V 


VLIGHT INSTRUMENTATION PACKAGES 


§-1, SCOPE, This section contains fleld 
repair information and preinstallation teat re~ 
quirements for the primary and auxiliary fight 
instrumentation packages. 


5-2. REPAIRING, 


5-3, Repair of the packages is limited to re- 
placing transducers and to that portion of the 
transducer harness that extends from the 
package with the transducer removed, Para- 
graphs 5-4 through 5-9 provide repair Informa-~ 
tion for the harnesses, Transducer 
replacement is in R-3825-3, Volume I, 


o-4, REPLACING TRANSDUCER HARNESS 
ELECTRICAL CONNECTOR, 


5-5, Whether a connector can be replaced 
depends on the final length of the harnees after 
repair. The harness length after repair must 
meet the minimum length requirement shown 
in figure 5-1, to ensure that the harness will] 
not be preloaded in its installed condition, 
Before replacing a connector, make sure 
harness will meet the minimum length re- 
quirement after the connector has been 
replaced. If harness wlll meet the length 
requirement, remove and install the siectrical 
connector in accordance with paragraph 5-6 
and 5-7. If harness will not meet the length 
requirement, replace the package. 


5-6, REMOVING TRANSDUCER HARNESS 
ELECTRICAL CONNECTOR, 


a. When performing this procedure, observe 
safety precautions and contamination and 
damage prevention and requirements in 
R-3825-3, Volume I, 


b. Carefully split and remove potting boot 
from connector, 


tc, Carefully remove enough potting com- 
pound {o permit cutting the harness wires to 
a length that meets, or is in excess of, the 
minimum repairable wire length shown in figure 
5-1, 


d. Identify each wire with a piece of tape 
marked to indicate corresponding pin letter of 
connector, 

e. Cut all wires that are connected to con- 
nector. Make sure wires are cut toa length 
that meets, or is in excess of, minimum re- 
pairable wire length shown in figure 5-1, 

f. Discard damaged connector. 


5-7, INSTALLING TRANSDUCER HARNESS 
ELECTRICAL CONNECTOR, 


a. Obtain the following equinment and mate- 
rials, or their equivalents: 


(1) Isopropyl alcohol (Federal Specification 
TT-I-735), 


(2) Medtum-sttff bristle brush, 


(3) Lead-tin solder Sn60 or Sn63 (Federal 
Spectficatlon QQ-S-571), 


(4) Soldering flux (MIL- F-14256, Type A). 
(Use of soldering flux is optional. ) 


(5) Multimeter AN/PSM-6, 


(6) Silicone elastomer compound 
RBO120-005, Type V, Class A (Rocketdyne), 


(7) Silicone primer SS-4004 (General 
Flectric). 


(8) Natural-bristle brush, 
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Figure 5-1. Determining Repairable and Acceptable Wire Lengths 


(9) Soft-bristle brush. 

(10) Thermolite 12 (M&T Chemicals, Inc). 

(11) Twelve cubic centimeter disposable 
polycthylene dispenser (Electronic Production 
and Development), 


(12) Dispenser 250-C2-1/2 (Products 
Research and Chemical, Semco). 


(13) Nozzle 430 (Products Research and 
Chemical, Semco). 


(14) Sealant gun 250-2-1/2 (Products 
Research and Chemical, Semco). 


(15) Wooden spatula, 


b. Prepare each wire of transducer harness 
as follows: 


(1) Strip wire end, insert wire end into 
solder cup of new connector and check for 
correct gap between end of wire insulation and 
cup, 
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WARNING 


The following procedure specifies 
isopropyl alcohol, which is flam- 
mahble and must not be used near 
heat, sparks, or ope flame. 
Inhalation of its vapors or pro- 
longed contact with the liquid can 
cause serious injury. 


(2) Clean wire end and solder cup with 
ispropyl alechol (TT-I-735), using a medium- 
stiff bristle brush, 


(3) Tin wire end with lead-tin solder 
(QQ-S-571). Soldering flux (MIL-F-14256, Type 
A) may be used before applying solder to wire 
end, 


c. Slide new potting boot over wires. 
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d. Install new conrector, anc solder pre- 
marked wires into corresponding solder cups 
as follows: 


NOTE 


All oxides, scale, oll, grease 
and other foreign matter must 
be removed trom surfaces im- 
mediately before tinning or 
soldering, 


(1) If necessary, clean wire end and 
solder cup with lsopropyl alcohol (TT-I-735) 
using a medium-stiff bristle brush, 


(2) Insert correct length of lead-tin solder 
(QQ-S-571) into solder cup, apply heat unttl 
solder melts, insert wire end, remove heat, 
and allow joint to cool, 


(3) Inspect solder joint, 


e, Using multimeter, test continuity between 
each connector pin and contacts of correspond- 
ing package interface connector, (See figure 
§-2 for primary flight instrumentaiion package 
transducer harness pin~to-interface-pin con- 
nections and figure 5-3 for auxilfary flight 
instrumentation package transducer harness 
pin-to-interface-pin connections.) Resistance 
must not exceed 0.5 ohm. 


f, Encapsulate connector with potting com- 
pound as follows: 


(1) Clean all areas to be contacted by 
potting compound, including inaide of potting 
boot, with clean alcohol (TT-I-735), using 
natural-bristle brush, Remove all metal 
particles, soldering flux, or other foreign 
materials, 


WARNING 


Compressed gas must not be used 
for drying or cleaning unless ef- 
fective chip guarding is used and 
personal protection equipment is 
worn, 


(2) Allow connector to dry at room tem- 
perature fur a minimum of one hour, After 
drying, blow out any dust or foreign particles 
with low-pressure (less than 30 psig) gaseous 
nitrogen (MIL-P- 27401), 


WARNING 


The following procedure specifies 
silicone primer SS-4004, whieh is 
flammable and must not be used 

near heat, sparks, or open flame, 

It is toxie. Inhalation of its vapors 
or prolonged contact with the primer 
can cause serious bodily harm. In 
case of prolonged exposure, immedi- 
ately obtain fresh air and wash skin 
with soap and water. 


(3) Apply silicone primer to all serfaces on 
inside of connector with a soft bristle brush 
until one continuous coating is evidenced by a 
uniform light pink colcr, Prime inside af 
potting boot, 


(4) Allow primer to dry at room temperature 
a minimum of one hour. If more than 8 hours 
elapse, primer must be washed off according to 
substep 1, and counector and potting boot 
reprimed. 


(5) Slide potting boot into place on 
connector, 


WARNING 


The following procedure specifies 
Therimolite 12, which by itself or 
when mixed with silicone elastomer 
compound must not be allowed to 
contact the skin or eyes. Eye pro- 
tection ant protective clothing must 
be worn when handling the mixed 
substance. In case of contact, flush 
eyes for at least 15 minutes: wash 
skia with soap and water; and get 
medical attention. 


(6) Mix potting compound as follows: 


(a) Mix 100 parts by weight of silicone 
elastomer compound with 1 4°25 part by weight 
of Thermolite 12. Mix until a uniform appear- 
ance and consistency of mixture is evident. 


NOTE 


Generally, 2 minutes of mixing is 
necessary to thoroughly blend a 
batch of material, 


(b) Fill dispenser with mixed potting 
compound within 3 minutes after initial mixing, 
taking care to prevent trapping air in compound. 
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(7) Within 5 minutes after initial mixing, 
inject compound into one side of area to be 
potted. Carefully work compound among con- 
nector contacts with a wooden spatula being 
careful not to trap air in compound, Fill plastic 
potting boot completely. 


(8) Allow potting compound to cure at 
room temperalure for a minimum of 12 hours or 
at 120 410° F for a minimum of 3 hours. 


(9) Carefully strip any excess potting 
compound of exterior surfaces by hand or with 
wood spatula. Do not disturb potting boot or 
scratch plated, painted, or coated surfaces. 


g. Repeat continuity test, step e, 
5-8. REPAIRING TRANSDUCER HARNESS. 


5-9. Repairing a transducer harness consists 
of unsoldering the connector, cutting the 
damaged wire(s) to eliminate the damaged 
section(s), cutting the remaining wires in the 
harness to an equivalent length, resoldering 
and potling the connector, Whether a harness 
can be repaired depends on the final length of 
the harness after repair, The harness length 
after repair must meet the minimum length 
requirement shown in figure 5-1 to ensure that 
the harness will not be preloaded in its installed 
condition, Before repairing a harness, make 
sure harness, after removing the damaged 
portion(s), will meet the minimum length 
requirements. If harness will not meet the 
minimum length replace the package. 


a. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


b. Identify each wire with a piece of tape 
marked to indicate corresponding pin letter of 
connector, 


c, Cut damaged wire(s) so as to leave 
damaged section connected to connector. Make 
sure wire(s) are cut ta a length that meets, or 
is in excess of, minimum repairable wire 
length shown in figure 5-1. 


d. Cut remaining undamaged wires to length 
of shortest wire. 


e. Carefully split and remove potting boot 
from connector. 


{. Carefully remove enough potting compound 
to expose soldered terminals of connector and 
to permit unsoldering wires. 


g. Unsolder and discard all wires from 
connector, 

h. Resolder connector to harness. 
paragraph 5-7.) 
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Continuity 


Tap 


PI35- A J103 - M 
P135 - B 3103 - £ 
P135-C 3103 - % 
P135 - D 3103 - N 
P135 - E J103 - W 
P135 - F J103 - X 
PO3 | P136- A J103 - M 
P136 - B J103 - e 
P136 - C J103 - % 
P136 - D J103 - N 
P136 - E J103 - k 
P136 - F J103 - m 
cG1 P137- A J103- M 
P137-B J103 - p 
P137-C 3103 - 72 
P137 - D 3103 - N 
P137- E J103 - g 
P137 - F J103 - n 
GG1 or | P138- A J103 - M 
TG1 P138 - B 3103 = h 
P138 - C J103 - % 
P138 - D J103 - N 
P138 - E 3103 - j 
P138 - F 3103-4 
NNI P139- A 1103 - M 
P139 - B J103 - T 
P139 - C J103 - Z 
P139 - 1 3103 - N 
P139 - E 3103 - U 
P139- F J103 - V 
TF1 P140-A J103- M 
P140 - B J103 - b 
P140-C 3103 - Z 
P140 - D J103 - N 
P140-E 1103 - ¢ 
P140- F J103 = d 


Figure §«2. Primary Flight Instrumentation 
Package Transducer Harness Wiring 


5-10. PREINSTALLATION TESTING. 


5-11. The preinstallation test of the flight instru- 
mentation packages consists of a pressure check. 
Check pressure as outlined in R-3825-1B, para- 
graph titled MEASURING PRESSURE IN ELEC- 
TRICAL CONTROL ASSEMBLY AND PRIMARY 


AND AUXILIARY FLIGHT INSTRUMENTATION 


PACKAGES. 


Tap 
Code 


GOS 


GF4 


NN2 


CF2 


PO8 


TG4 


Continuity 


From 


P181-A 
P181-B 
P181-C 
P181 - D 
P181-E 
P181- F 


P182-A 
P1i82-B 
P182-C 
P182-D 
P182-E 
2182+ F 


P183-A 
P183 - B 
Pls3-C 
P183 - D 
P1183 - E 
Pi83- F 


P184-A 
P184 - B 
P184-C 
P184 - D 
P184-E 
P184 - F 


P185-A 
P185-B 
Pi85-C 
P185 - D 
P185-E 
P185- F 


P186-A 
P186 - B 
P1g6-C 
P186 - D 
P186- E 
P186 - F 


To 


J151- U 
J151-h 
J151 - T 
J151 -c 
J151 +724 
J1l§l-a 


J151- U 


Ji50-B 
J152 + p 
J152 - r 
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P187-A 
P187 - 
P187 - 
P187 - 
P187 - 
P187 + 


P188 - 
P188 - 
P188 - 
P1886 - 
P188 - 
P188 - 


YAU AAO 


P189 - 
P189 - 
P189 - 
P189 - 
P189 - 
P189 ~ 


SACO wWS 


P190 - 
P190 - 
P190 - 
P190 - 
P190 ~ 
P190 - 


P191 - 
P191 - 
Pi9i - 
P191 - 
P191 - 
P191 - 


P192 - 
P192 - 
P192 - 
P192 - 
P192 - 
P192 - 


Continuity 


AmMOaADPeP BHIVAIPS> AAOCATS 


To 


J1i51- U 
J151-n 
J161 - T 
J151-c 
J151 bam! f 


J151- ¢g 


Jis1- U 
J151- m 
J151 - T 
J15/-c 
J151 - 
J151-e 


lol 


J161- U 
J161 - v 
J151- T 
Ji61-c 
J151 - w 
J1S$1- x 


Ji51- U 
Jib5l-y 
J151 - T 
Jl51-c 
J151-T 
J151~-U 


J151- U 
J161- Ww 
J151 - T 
Jib1-c 
J151- * 
Jis1 - ¥ 


J150 - A 
J152 - m 
J150 - D 
J150 - B 
Ji52-f 
J152 - 
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Figure 5-3, AuxiJiary Flight Instrumentation Package Transducer Harness Wiring (Sheet 1 of 2) 
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Continuity Continuity 
Tap Tap 
Code From To Code From To 
CO3 P1i93-A J1i50~A Dummy | P196- A J1i51- U 
P193 - B Ji§2-a P196 - B 3161 - L 
P193 - C J130 - 1 P196-C J151- T 
P193 - D J150 - B P196 - L Ji5il- ec 
P193- E J152-b P196 » & J151-Q 
P193 - F J152-¢ P196 - F J151- K 
PF5 PI94-A J150-A Dummy | P197- A J1i61- U 
P194 - B J152 - P197 - B Ji681-M 
P194-C J150 - Pi97 - C J151 - T 
Pi94 - D J150 - B Pi97 - D Jisl-c 
Pi94- FE F152 -h PI97-£E J151-R 
P194 - F J152 - jf P197- F J151-S8 
Dummy | P195-A J151- U 
P1965 - B Ji51- J 
P196-C J151 - T 
P195 - D J151-c 
P195 - F J151- H 
P195 - F J1i51-C 


Figure 5-3. Auxiliary Flight Instrumentation Package Transducer Harness Wiring (Sheet 2 of 2) 
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SECTION VI 


FURL TURBOPUMP 


6-1, SCOPE, This secttun contains instruc~ 
ttons for removing, inspecting, repairing, and 
reinstalling parts of fuel turbopumps 460160-61 
through -81 and 460390-121 through -201, 


6-2, DISASSEMBLY. 


6-3, Disassembly of the fuel turbopump is 
limited to removing parts from the (urbine end 
for necessary repairs and replacements, Pro- 
cedures for removing parts from fuel turbo- 
pumps 460390-191 and -201 are in paragraphs 
6-4 through 6-10, Procedures for removing 
parts from fuel turbopumps 460160-61 through 
-81 and 460390-121 through -171 are in 
paragraphs 6-11 through 6-17, Ifa primary, 
secondary, or turbine seal must be removed, 
all of the turbopump seals must be leak checked 
before remova‘t, and the leakages recorded, 
(Refer to paragraph 6-40, ) 


6-4, KEMOVING SECOND-STAGE TURBINE 
WHEEL (FUEL TURBOPUMPS 460390-191 
AND ~201). The second-stage turbine wneel 
can be removed, inspected, repaired, and 
reinstalled. (See figure 6-1 for parts 
identification. ) 


a. Obtain the following equipment and 
materials, or their equivalents: 


(1) Fuel turbine torquing wrench kit 
9016711-21, 


(2) Fuel turbine disk removal guide pin kit 
9022277. 


b. When performing this procedure, observe 
safety precautions and coniamination and 
damage prevention requirements in R-3825-3, 
Volume I, 


c. Remove turbine exhaust duct as outlined 
in R-3825- 3, Volume I. 


d, Using a torque wrench and wrench 
901985]-11 from wrench kit, engage spline of 
plate (23). 


CAUTION 


Maximum torque must not exceed 
1,000 in-lb, or damage to equip- 
ment can result. 


e. Rotate turbine wheel counterclockwise 
and record maximum torque required to initlate 
rotation (breakaway), Breakaway torque must 
not exceed 1,000 in-Ib. 


f. Continue to rotate turbine shaft slowly and 
record torque required to maintain rotation 
(running). Running torque must not exceed 300 
in-Ib, 


Measure and record axial run-out at the 
10.82 +0.003-inch diameter on the second-stage 
turbine wheel (22). 


h, Index bolts (25) with felt marker penfor [ 
reassembly into same holes, 


i. Remove 2 diametrically opposed bolts (25), 
Install guide pins 9022290 from fuel turbine disk 
removal guide pin kit, 


CAUTION 


Damage to the stator assembly can 
result if first-stage turbine wheel 
is dropped on stator blades. If 
turbopump {s vertical, second- 
atage turbine wheel must be sup- 
ported when removing bolts (25). 


j. Remove remaining bolts (25), tab (24) or 
(24A), and plate (23), Discard tab (24) or (244A). 
If pump is vertical, bolts (25) and second-stage 
turbine wheel (22) must be removed slowly to 
allow first-stage turbine wheel (17) to rest on 
stator assembly (18), 
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Fuel Turbopumps 460390-191 and -201 (Sheet 1 of 2) 
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Index No, Nomenclature Index No. Nomenclature 
1 Primary mating ring 14 Tab 
2 Shim 15 Bolt 
3 Primary seal 16 Lock 
4 Bolt 17 Firat- stage turbine wheel 
5 Omniseal 18 Stator assembly 
6 Spacer 19 Manifold 
7 Shim 20 Tab 
8 Secondary seal 21 Bolt 
9 Bolt 22 Second-stage turbine wheel 
10 Secondary mating ring 23 Plate 
11 Nut 24 Tab 
12 Gasket 24A Tab (alternate) 
13 Turbine seal 25 Bolt 


$$ RA re — err er 
Figure 6-1, Fuel Turbopumps 460390-191 and -201 (Sheet 2 of 2) 


k. Insert ball-lock pins SL-19212, from fuel 
turbine disk removal guide pin kit into diamet- 
rically opposed boltholes of second-stige 
turbine wheel (22). Note aliiement of B-balance 
matchmarks at curvice interface to first-stage 
turbine wheei (17) to aid during assembling 
(figure 6-2). 


1, If second-stage turbine wheel (22) does 
not separate from first-stage turbine wheel 
(17) do the following: 


FIRST - 
STAGE 
WHEEL 


(1) Index-mark stator assembly (18) to 
manifold (19), to aid in reassembly. 


(2) Remove bolts (21) and tabs (20) holding 
stator assembly (18) to manifold (19), making 
sure to support turbine wheels and stator 
assembly, 

(3) Remove second-stage turbine wheel J2-3-2-44 
(22), stator assembly (18), and first-stage 
turbine wheel (17) as an assembly, Figure 6-2. Alinement of B Balance 

Matchmarks at Curvic Interfaces 


(4) Place first-stage turbine wheel (17) 
downward on flat surface and support wheel 
80 curvics do not contact flat surface. 


(5) Using a nonmetallic mallet, tap periph- 
ery of second-stage turbine wheel, inboard of 
blades, or apply dry ice to mating curvic area 
of one wheel only, so that wheels will separate. 


m. Inspect second-stage turbine wheel (22) 
as outlined in paragraph 6-20, 
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6-5, REMOVING FIRST-STAGE TILtBINE 
WHEEL (FUEL TURBOPUMPS 460390-191 
AND -201). The first-stage turbine wheel con 
be removed, inspected, repaired, and 
reinstalled, See figure 6-1 for parts 
identification. 


a. When performing this procedure, observe 
safety precautions and contamination and 
damiuge prevention requirements in R-3825-3, 
Volume 1}, 


b. Perform paragraph 6-4, 


c, If second-stage turbine wheel (22) does 
separate from first-stage turbine wheel (17) 
do the following. 


(1) Index-mark stator assembly (18) to 
‘nantfold (19), to ald in reassembly. 


(2) Remove bolts (21) and tabs (20) holding 
ntator assembly (18) to manifold (19), Remove 
stator assembly (18) and diseard tabs (20). If 
puinp is vertical, remove fivst-stage turbine 
wheel (17) with stator assembly (i8). 


«i. Note alinement of B-balance matchmarks 
at curvic interface to pump rotor, to aid in 
reassembly (figure 6-2). If pum, is not 
vertica), use ball-lock pins and remove [Irst- 
stage turbine wheel (17), 


e. Temove guide pins from pump shaft. 


f. Inspect and repair first-stage turbine 
wheel (17) as necessary as outlined in paragraph 
6-20, 


6-6, REMOVING FIRST- AND SECOND-STAGE 
TURBINE SEALS (HONEYCOMB) (FUEL 
TURBOPUMPS 460390-191 AND -201). The 
first-stage turbine seal (honeycomb) can be 
removed, inspected, repaired, and reinstalled. 
It cannot he replaced without Rocketdyne 
engineering evaluation and NASA EPO approval. 
The second-stage turbine seal can be removed, 
inspected, repaired, and reinstalled or re- 
placed. (See figure 6-1 for parts identification, ) 


6-4 


a. Obtain the following equipment and 
materials, or their equivalents: 


(1) Fuel turbopump curvic shaft wrench kit 
9022284-21. 


(2) Fuel turbine stationary blade stacking 
fixture kit 9022276, 


(3) Drum sander with No, 80 grit or finer 
sandpaper, (Required only if radial clearance 
hetween first stage turbine wheel and honeycomb 
seal is inaufficient. ) 


h. When performing this procedure, observe 
safety precaulions and contamination and damage 
preyention requirements in R-3825-3, Votume I, 


ec. Perform paragraphs 6-4 and 6-5. 
d. Remove lock (16). 
CAUTION 


Bolts RD111-3003-7537 from 
turbopump shaft curvic wrench 
kit must not he used, since they 
are too long and will bottom out 
when tnstalled, 


e. Insfall shaft curvic coupling wrench 
9022306-3 from fuel turbopump shaft curvic 
wrench kit with bolts RD111-3003-7513. Torque 
bolts to 25-35 in-lb. 


f, Using a torque wrench connected to curvie 
coupling wrench 9022306-3, rotate pump shaft 
counterclockwise (viewed from aft end of 
engine). Record breakaway and running torque. 


g. If the first- or second-stage turbine seals 
(huneycomb) or turbine stator blades are to be 


_ removed (figure 6-3), remove bolts securing 


stator assembly. Separate ring, first-stage 
turbine seal (honeycomb), turbine stator blades, 
second -ostage turbine seal (honeycomb), and 
retainer. 


h, Inspect first- and second- stage turbine 
seals (honeycomb) as outlined in paragraph 
6-21. 
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Figure 6-3, Assembling Stator Assembly 


CAUTION 

If the new first-stage turbine (5) Install second-stage turbine seal 

seal (honeycomb) has a Mp in (honeycomb) and retainer, 

the backing band adjacent to the 

honeycomb, the seal must be (6) Secure stator assembly with bolts 

installed go that the Mp is adja- (figure 6-3) and torque bolts to 20-24 in-Jb. 

cent to the stator blades 

(figure 6-3), h. After tnstalling new seal, check clear- 

ance between inside diameter of honeycomb 
{. Assemble stator assembly (figure 6-3), sea) and outside diameter of wheel seal lands 
using new flrst- and second- stage turbine 28 follows (figure 6-4): 


seals (honeycomb) as necessary. 
(1) Place stator assembly on flat horizontal 


(1) Place support ring 9022303, from fuel surface with first-stage turbine geal (honeycomb) 
turbine stationary blade stacking fixture kit end up. 


ona flat work surface, 
(2) Position first-stage turbine wheel in 


(2) Install first-stage turbine seal stator assembly so that wheel 1s supported by 
(honeycomb) into stator ring, stator blades. If average radial clearance ts 
less than 0,010 inch, machine inside diameter 
(3) Center stator ring around support ring. of honeycomb seal using drum sander ona drill 
press, to obtain an average radial clearance of 
(4) Assemble stator blades into stator 0.010 to 0,015 inch, 
ring. 
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Figure 6-4. Inspection of First-Stage 
Turbine Wheel 


(3) Reverse position of stator assembly 
and, using second-stage turbine wheel, repeat 
clearance check for new second-stage turbine 
seal (honeycomb). 


6-7, REMOVING TURBINE SEAL (FUEL 
TURBOPUMPS 460390-191 AND -201). The 
turbine seal may be removed and a new geal 
installed. When the seal is replaced the 
secondary mating ring must also be replaced, 
(See figure 6-1 for parts identlficatton. ) 


a. Obtatn a fuel turbopump seal nut spanner 
wrench kit 9022287, 


b, When performing this procedure, observe 
safety precantions and contamination and 
damage prevention requirements in R-3825-5, 
Volume I, 


c. Perform paragraphs 6-4 through 6-6, 
d. Remove bolts (15), tabs (14), and remove 


turbine seal (13) and gasket (12). Discard tabs 


e. Measure and record dimensions A and B 
as shown in figure 6-12, 


6-6 


f. Assemble turbine seal nut spanner wrench 
9022307 and retainer 9022308 from fuel turbo- 
pump seal nut spanner wrench kit, Adjust 
wrench 9022307 and retainer 9022308 until 
wrench engages nut (11) and retainer mates with 
manlfold (19) flange (figure 6-5), (Nut has left- 
hand threads. ) 


NOTE 


Nut (11), retainer 9022308, and 
wrench 9022307 have the same thread 
pitch. The nut and wrench back out 
at the same rate, 


g. Attach retainer 9022308 to flange with 
2 bolts AN4-6. Torque bolts to 25-35 {n-Jb, 


h, Hold pump shaft with curviec coupling 
wrench and remove nut (11). (Nut has lefthand 
threads, } 


1, Remove secondary mating ring (10). 


6-8, REMOVING S®CONDARY SEAL (FUEL 
TURBOPUMPS 4603y0-191 AND -201), The 
secondary seal may be removed and a new seal 
installed. When the seal is replaced the sec- 
ondary mating ring must also be replaced. (See 
figure 6-1 for parts identification. ) 


a. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


b, Perform paragraphs 6-4 through 6-7, 
CAUTION 


Extreme care must be used when 
handling seals and mating rings to 
prevent damage. 


c. Remove bolts (9) and remove secondary 
seal (8) and shim (77). 


6-9, REMOVING OMNISEAL (FUEL TURBO- 

PUMPS 460390-191 AND ~-201). The omniseal 
may be removed, inspected, and reinstalled or 
ae (See figure 6-1 for parts identifica. 

tion, 
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Figure 6-5, Removing Nut from Turbopump Shaft 
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a. Obtain a fuel turbopump spacer and 
mating ring seal puller kit 9022286-11, 


b. When performing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume I. 


c. Perform paragraphs 6-4 through 6-8, 


ad, Using spacer puller adapters 9025394, 
and spacer and mating ring seal puller assem- 
bly 9022309 from fuel turbopump spacer and 
mating ring seal puller kit, remove spacer (6) 
as follows: 


(1) Place 2 adapters 9025394 over spacer 
(6) with larger inside dlameter of adapters 
toward pump shaft. 


(2) Ioosen clamp and back out bolt on 
puller 9022309, Place puller over adapters 
and tighten puller clamp to retain adapters on 
spacer, Do not overtighten clamp. 


NOTE 


It may be necessary to replace 
puller clamp spacer witha 
shorter one to firmly yrip 
adapters, 


(3) Tighten bolt on puller 9022309 to re- 
move spacer (6) from pump shalt. 


(4) Loosen clamp on puller and remove 
puller 9022309 and spacer puller adapters 
9025394 from spacer (6). 


e. Visually inspect omniseal (5) for damage 
while seal is installed in spacer (6). If no 
damage is found and seal leakage was not 
excessive, do not remove omniseal from 
spacer. If excessive omniseal leakage was 
detected before disassembly or if inspection 
reveals damaged seal, remove omniseal (5) 
from spacer (6) and discard omniseal. 
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6-10, REMOVING PRIMARY SEAL (FUEL 
TURBOPUMPS 460390-191 AND -201). The 
primary sea] can be removed and a new seal 
installed, When the seal is replaced the pii- 
mary mating ring must be replaced also, (See 
figure G-1 for parts identification, ) 


a. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


b, Perform paragrapks 6-4 through 6-9, 
CAUTION 


Disturbing bearing retainer nut 
affects the balance piston setting 
and can damage the turbopump. 


ec. Remove primary seal (3) and shim (2), 
Diseard bolts (4). Do not disturb bearing 
retainer nut, 


d, Loosen clamp, back out bolt, place puller 
9022309 over primary mating ring (1), and 
tighten puller clamp. Do not overtighten clamp. 
Remove ring (1). 


6-11. REMOVING SECOND-STAGE TURBINE 
WHEEL (FUEL TURBOPUMPS 460160-61 
THROUGH -81 AND 460390-121 THROUGH -171), 
The second-stage turbine wheel can be removed, 
Inspected, repalred, and reinstalled, (See 
figure 6-6 for parts identification, ) 


a. Obtain the following equipment and mate- 
rial, or their equivalents: 


(1) Fuel turbine torquing wrench kit 
9016711-21. 


(2) Trichloroethylene RB0210-003 
(Rocketdyne), 


(3) Stud torque wrench 9021821 or 
T-5033142. 


(4) Fuel turbopump turbine wheel removal 
tool kit 9019356. 
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Figure 6-6, Fuel Turbopumps 460160-61 Through -81 and 466390-121 Through -171 (Sheet 1 of 2) 
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Index No, Nomenclature 


Index No. Nomenclature 


1 Primary seal mating ring Turbine seal 

2 Shim 15 Tab 

3 Frimary seal 16 Bolt 

4 Bolt 17 First-stage turbine wheel 
5 Omni seal 18 Stator assembly 

6 Spacer 19 Manifold 

7 Shim 20 Tab 

8 Secondary sel 21 Bolt 

9 Bolt 22 Second-stage turbine wheel 
10 Secondary/turbine seal 23 Stud 

mating ring 24 Stud Lock 

11 Lock 25 Lock Tab 
12 Nut 26 Nut 
13 Gasket 


Figure 6-6, Fuel Turbopumps 460160-61 Through -81 and 460390-121 Through -171 (Sheet 2 of 2) 


b. When perrorming this procedure, observe h, Measure and record actual dimension A 
safety precautions and contamination and damage (figure 6-7) from turbine exhaust flange tc 
prevention requirements in R-3825-3, Volume I, second-stage turbine wheel at the 10,82 +0, 003- 

inch dlameter, 

ec, Remove turbine exhaust duct as outlined 


in R-3825-3, Volume I, CAUTION 
dad. Using torque wrench and adapter Studs (23) must not be removed 
19-9025816 from fuel turbine torquing wrench until after the turbine wheels are 
kit, engage hex on second-siage turbine wheel, removed, or damage to turbine 
wheel can result, 
CAUTION 
{, Identify studs (23) with associated turbine 
Maximum torque must not exceed wheel stud bore, to aid in reassembly, Do not 
1,000 in-lb, or damage to equlp- impression stamp. 


ment can result, 
Apply trichlorcethylene RBO210-003 


e, Rotate turbine wheel counterclockwise (Rocketdyne) to studs (23) and nuts (26). 
and record maximum torque required to 
initiate rotation (breakaway). Breakaway CAUTION 


torque must not exceed 1,000 tn-Jb. 
If the turbopump is orlented with 


f, Continue to rotate turbine shaft slowly the turbine end facing downward, 
and record torque required to maintain rotation the wheel must be supported at all 
(running), Running torque must not exceed 300 times, or the wheel can drop free, 
in-lb. 

k, Using stud torque wrench 9021821 or 

g. Measure and record axial runout at a T-5033142-201, remove nuts (26). Do not 
10, 82 +0,003-inch diameter on second-stage permit studs to turn, and do not exceed 200 
turbine wheel. in-lb of torque on stud square head at any time. 
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SECOND-STAGE 
TURBINE WHEEL 


DIMENSION A 


J2-3-2-48 


Figure 6-7, Determining Measurement From Manlfold to Second-Stage Turbine Wheel 


1. Remove and discard lock tabs (25). 
m,. Reniove stud locks (24), 


n, If turbopump is vertical (turbine end 
downward), slowly remove second-stage turbine 
wheel, allowing first-stage turbine wheel to 
rest on stator assembly. If turbopump ts other 
than vertical (turbine end downward), using 
adapter 9019357 and puller assembly 9019358 
from fuel turbopump wheel removal tool kit, 
remove second-stage turbine wheel as follows: 


(1) With screw backed out so that pusher 
clears studs (23), place puller assembly against 
wheel-puller flange of turbine wheel. 


(2) Position both halves of adapter 
9019357 simultaneously around wheel-puller 
flange and spreader ring, Secure adapter halves 
together with 2 screws NAS1351-4-16, Torque 
acrews to 23-29 in-lb, 


(3) Rotate puller assembly knob clockwise 
until pusher contacts studs; continue rotating 
knob until wheel contacts pusher. Move turbine 
wheel and puller assembly until wheel clears 
studs. 


(4) Remove pulier assembly. 


m. Inspect second-stage turbine wheel (22) 
as outlined in paragraph 6-20. 
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6-12, REMOVING FIRST-STAGE TURBINE 
WHEEL (FUEL TURBOPUMPS 460160-61 
THROUGH -81 AND 460390-121 THROUGH 
-171), The first-stage turbine wheel can be 
removed, inspected, repairer, and reinstalled, 
(See figure 6-6 for parts identification, } 


a. When performing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume I. 


b. Perform paragraph 6-11, 


c. Index mark stator assembly (18) to mani- 
fold (19), to afd in reassembly. 


d, If turbopump is vertical (turbine end 
downward), support stator assembly and first- 
stage turbine wheel, remove bolts (21) and tabs 
(20); then remove stator assembly and firat- 
stage turbine wheel together, Discard tabs (20). 
If (urbopump is other than vertical (turbine end 
downward), remove bolts (21) and tabs (20), 
remove stator assembly; then remove firet- 
stage turbine wheel as follows: 


(1) With screw backed out so that pusher 
clears studs (23), place puller assembly 
against wheel-puller flange of turbine wheel, 


(2) Position both halves of adapter 
9019357 simultaneously around wheel-puller 
flange and spreader ring. Secure adapter 
halves together with 2 screws NAS1351-4-16. 
Torque screws to 23-29 in-lb. 


{3) Rotate puller assembly knob cluckwise 
until pusher contacts studs; continue rotating 
knob until wheel contacts pusher, Move turbine 
wheel and puller assembly unt!l] wheel clears 
studs, 


(4) Remove puller assembly. 
e. Inspect and repair [rst-stage turbine 


wheel (17) as necessary as outlined in para- 
graph 6-20. 


6-13, REMOVING FIRST- AND SECOND- 
STAGE TURBINE SEALS (HONEYCOMB) (FUEL 
TURBOPUMPS 460160-61 THROUGH -81 AND 
460390-121 THROUGH -171), The first-stage 
turbine seal (honeycomb) can be removed, in- 
spected, repaired, and reinstalled, It cannot 
be replaced without Rocketdyne engineering 
evaluation and NASA EPO approval. The 
second-stage turbine seal (honeycomb) can be 
removed, inspected, repaired, and reinstalled 
or replaced, (See figure 6-6 for parts 
identification, ) 


a, Obtain the following equipment and mate- 
rial, or thelr equivalents: 


(1) Fuel turbopump curvie shaft wrench 
kit 9022284-21, 


(2) Fuel turbine stationary blade stacking 
fixture kit 9022276, 


(3) Drum sander with No, 80 grit or finer 
sandpaper. (Required only if radial clearance 
between first stage turbine wheel and honeycomb 
sea) is insufficient. ) 


b, When performing this procedure, chserve 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


¢, Perform paragraphs 6-11 and 6-12. 


d, Index mark individual studs (23) to rotor 
to ald during reassembly; then remove studs 
(23), Do not Impression stamp. 


e, Unlock locks (11). 


f, Install shaft coupling wrench 9019365 from 
fuel turbopump shaft curvic wrench kit with 
bolts 9019366 (figure 6-5), Torque bolts to 
60 +15 in-lb, 


g. Using a torque wrench connected to wrench 
9019365, rotate pump shaft counterclockwise, 
Record breakaway and running torque, 
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h. If first- or second- stage turbine seal 
(honeycomb) or stator biades are being re- 
placed (figure 6-3), rernove bolts and washers 
securing stator assem)ly; then separate ring, 
first-stage turbine seal (honeycomb), stator 
blades, second-stage turbine seal (honeycomb), 
and retainer, 


i. Assemble stator assembly (figure 6-3), 
using new honeycomb seal as necessary. 


(1) Place surport ring 9022303, from fuel 
turbine stationary blade stacking fixture kit 
on @ flat work surface. 


(2) Install f'trst-stage turbine seal 
(honeycomb), with Ip adjacent to stator blades, 
into stator ring, 


(3} Center stator ring around support 
ring. 


(4) Assernbie stator blades {nto stator 
ring. 


(5) Install second~stage turbine seal 
(honeycomb) and retainer. 


(6) Secure assembly with bolts (figure 6-3) 
and torque bolts to 20-24 in-lb, 


J. After installing new honeycomb seal, 
check clearance between Inside dlameter of 
honeycomb geal and outside dlameter of wheel 
seal lands as follows (figure 6-4): 


(1) Place stator assembly on flat hort- 
zontal surface with first-stage honeycomb seal 
end up, Position first-stage wheel tn stator 
assembly so that it {s supported by stator 
blades, If average radial clearance is less 
than 0.010 inch, machine inside diameter of 
honeycomb seal using drum sander ona drill 
press, to obtain an average radial clearance of 
0.010 to 0,015 inch, 


(2) Reverse position of stator assembly 
and, using second-stage turbine wheel, repeat 
clearance check for new second-stage turbine 
seal (honeycomb). 


6-14. REMOVING TURBINE SEAL (FUEL 
TURBOF JMPS 460160-61 THROUGH -81 AND 
460390-121 THROUGH -171). The turbine seal 
may be removed and a new Seal installed. When 
the seal is replaced the secondary mating seal 
must also be replaced, (See figure 6-6 for parts 
identification. ) 


a, Obtain a fuel turbopump seal nut spanner 
wrench kit 9022287, 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Perform paragraphs 6-11 through €-13, 


ad. Remove bolts (16), tabs (15), and remove 
rea seal (14) and gauket (13), Discard tabs 
15), 


e, Measure and record dimensions A and B 
as shown in figure 6-12, 


f, See figure 6-5 and assemble turbine seal 
nut spanner wrench 9022307 and retainer 
9022308 from fuel turbopump seal nut spanner 
wrench kit, Adjust wrench 9022307 and retainer 
9022308 until wrench engages nut (12) and re- 
tainer mates with manifold (19) Mange. (Nut 
has left-hand threads, ) 


NOTE 
Nut (12), retainer 9022308, and 
wrench 9022307 have the same 


thread pitch. The nut and wrench 
back out at the same rate. 


g. Attach retainer 9022308 o flange with 2 
bolts AN4-6. Torque belts to 25-35 {n-lb, 


h, Hold pump shaft with wrench 9010365 and 
remove nut (12), (Nut haa left-hand threads. ) 
Remove and discard locks (11). 

CAUTION 
Extreme care must be used when 
handling mating ring to prevent 
damage, 


i. Remove secondary mating ring (10). 
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6-15, REMOVING SECONDARY SEAL (FUEL 
TURBOPUMPS 460160-6i THROUGII -81 AND 
460390-121 THROUGH ~171), The secondary 
seal may be removed and a new seal installed. 
When the seal is replaced the secondary mating 
ring must also be replaced. (See figure 6-6 
for parts identification. } 


a, When performing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume I, 


b. Perform paragraph 6-11 through 6-14, 
CAUTION 


Kixtreme care must be used when 
handling seals and mating rings to 
prevent damage, 


ec. Remove bolts (9) and remove secondary 
seal (8) and shim (7), 


6-16, REMOVING OMNISEAL (FUEL TURBO- 
PUMPS 460160-61 THROUGH -81 AND 
460390-121 THROUGH -171), The omniseal 
may be removed, inspected, and reinstalled or 
replaced, (See figure 6-6 for parts 
identtfication, ) 


a. Obtain a fuel turbopump spacer and 
mating ring seal puller kit 9022286-11. 


b, When performing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume I. 


c. Perform paragraphs 6-11 through 6-15, 


d. Using spacer puller adapters 9025394, 
and spacer and mating ring seal puller assembly 
9022309 from fuel turbopump spacer and mating 
ring seal puller kit, remove spacer as follows: 


(1) Place 2 adapters 9025394 over spacer 
(6) with larger inside diameter of adapters 
toward pump shaft. 


(2) Loosen clamp and back out bolt on 
puller 9022309-11, Place puller over adapters 
and tighten puller clamp to retain adapters on 
spacer, Do not overtighten clamp. 


NOTE 


It may be necessary to replace 
puller clamp spacer with a shorter 
one to firmly grip adapters, 


(3) Tighten bolt on puller 9022309-11 to 
remove spacer (6) from pump snaft, 


(4) Loosen clamp on puller, and remove 
puller 9922309-11 and spacer puller adapters 
9025394 from spacer (6). 


e. Visually inspect omniseal (5) for damage 
while seal is atil] installed {n spacer (6), If 
no damage is found and seal leakage was not 
excessive before pump disassembly, do not 
remove omniseal from spacer. If excessive 
omniseal leakage was noted before disassembly 
and/or tf inspection revealed damaged seal, 
remove omniseal (5) from spacer (6) and dis- 
card seal, 


6-17. REMOVING PRIMARY SEAL (FUEL 
TURBOPUMPS 460160-61 THROUGH ~81 AND 
460390-121 THROUGIT-171). The primary 
Beal may be removed ind a new seal Installed, 
When the seal {s replaced the primary mating 
ring must be replaced also. (See figure 6-6 for 
parts {dentification, ) 


a. When performing thls procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


b. Perform paragraphs 6-11 through 6-16, 
CAUTION 


Disturbing bearing seal retainer 
nut affects the balance piston 
setting and can damage the 
turbopump., 


c, Remove bolts (4) and remove primary 
seal (3) and shim (2). Discard bolts (4), Do 
not disturb bearing retainer nut. 
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d, Loosen clamp, back out bolt, place 
puller 9022309-11 over primary seal mating 
ring (1), and tighten puller clamp. Do not 
overtighten clamp. Remove ring. 


6-18. CLEANING, 


6-19, Components of fuel turbopump must be 
handwiped with trichloroethylene. Refer to 
R-3825-3, Volume I for cleaning metallic parts, 
Do not allow solvent to contact carbon seals. 


(See figures 6-1 and 6-6 for location and 
identification of parts, ) 


o-20. INSPECTING AND REPAIRING 


6-21. The parts of the fuel turbopump listed in 
figure 6-8 must be inspected and repaired as 
indicated, Since only special features and re- 
pairs are included in this figure, the parts not 
listed must be visually inspected and repaire ‘ 
or replaced a5 necessary. 


Part Name and 

Index Number 

(See figures 6-1 
and 6-6,) 


First. and second- 
stage turbine wheels 
(17, 22) 


Stator assembly (18) 


Honeycomb seals 


Inspection 


Visually inspect first- 

stage wheel for grooves 
caused by turbine stator 
blade seals (figure 6-4), 


Visually inspect turbine 
wheel blades for cracks 
or damage. 


Dye-penetrant inspect 
turbine wheel disks and 
curvics. 


Visually inspent hot-gas 
seals for reduction of 
seal thickness due to 
rubbing with first-stage 
wheel (figure 6-4), 


Visually inspect stator 
blaces for cracks or 
damage. 


Visually inspect honey- 
comb seals installed in 
stator assembly for 
cracks in backing bands, 


Visually inspect honey- 
comb seals for missing 
cells. 


Disposition 


First-stage turbine wheel 

with grooves less than 0.005 
inch deep are acceptable for 
reuse after removing a.y 
deposited seal material and 
polish’ g to remove any raised 
matertal, 


If any visible cracks or 
damage exist, notify Rocket- 
dyne Representative, 


Any cracks are cause for re- 
jection. 


Hot-gas seals with a thickness 
of 0,010 inch or greater are 
acceptable. If thickness is 
less than 0.010 inch, notify 
Rocketdyne Representative, 


If any visible cracks or damage 
exist, notify Rocketdyne 
Representative, 


If any visible cracks exist, 
replace honeycomb seal, 


Honeycomb seals are 
acceptable if the sum of all 
the areas of missing cells 
does not exceed 0,125 square 
inch, 


Figure 6-8, Inspection and Repair of Fuel Turbopump (Sheet 1 of 2) 
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Part Name and 
Index Number 
(See figures 6-1 
and 6-6.) 


Studs (23) (On fuel 
turbopump 460160-61 
through -81 only.) 


Insuleted volute 
cover 


Insulated volute 
cover seal potting 


Pump rotor shaft 
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Inspection 
Visually inspect for 
cracks, 


Visually inspect cover 
for depressions, dents, 
gouges, and creases. 


Visually inspect cover 


for cracks or punctures. 


Visually inspect volute 
cover seal potting for 
cracks or peeling. 


Visually inspect for 
surface acoring as a 
result of removing the 
primary seal mating 
ring and shaft spacer, 


Disposition 


If any visible cracks exist, 
replace studs, 


Depression, dents, gouges, 
and creases are acceptable 

if they do not puncture {nsula- 
tlon cover, 


If any cracks or punctures 
extst, notify Rocketdyne 
Representative, 


If any cracks or peeling exist, 
repair potting, (Refer to 
paragraph 6-25.) 


If there is any scoring in the 
area of the omniseai sealing 
surface, contact the Rocket- 
dyne Representative for 
disposition, 


Figure 6-8, Inspection and Repair of Fuel Turbopump (Sheet 2 of 2) 


6-22, REPAIRING POTTING USED TO SEAL 
VOLUTE (NSULATION COVER, Cracked or 
peeling potting compound, which seals the fuel 
turbopump volute cover, muy be repaired as 
follows: 


WARNING 


The following procedure specifies 
acetone, which {s flammable and 
must not be used near heat, sparks, 
or open flame. Inhalation of its 
vapors or prolonged contact with 
the liquid can cause serious injury. 


The following procedure specifies 
cleaning compound (MIL-C-81302), 
which ts volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air, 
resulting in suffocation. 


a, Obtain the following materials and equip- 
ment, or thetr equivalents: 


(1) Primer PR-1531 (Products Research 
and Chemical, Semco) 


(2) Potting compound PR-1532 (Products 
Research and Chemical,Semco) 


(3) Acetone (Federal Specification O-A-51) 
(4) Clean'ng compound (MIL-C-81302) 


(5) Sealant pressure gun, Model 250 
(Pyles Industries) 


(6) Cartridge No. 250-C6 (Pyles 
Incustries) 


(7) Nozzle No, 250N-4-2, 1/8 inch orifice 
(Pyles Industries) 


(8) 240-grit sandpaper 


(9) Clean cotton cloths 
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b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c, Prepare area to be repaired as follows: 


(1) If only light cracking or superticial 
damage has occurred, prepire area as follows: 


(a) Clean area to be repaired by hand- 
wiping with clean, lint-free cloth dampened 
with acetone or cleaning compound, 


{(b) Remove oxidizer surface of potting 
compound by sanding. 


(c) Remove residue from sanding opera- 
tion by handwiping area with clean, lint-free 
cloth dampened with acetone or cleaning 
compound, 


WARNING 


The following procedure specifies 
primer PR-1531, which is flammable 
and must not be used near heat, 
sparks, or open flame. It is toxic. 
Inhalation of its vapors or prolonged 
contact with the primer can cause 
serious bodily harm. In case of 
prolonged exposure, iminediately 
obtain fresh air and wash skin with 
soap and water. 


(2) If severe cracking, peeling, or loss of 
potting compound material has occurred, pre- 
pire ireaas follows: 


(a) Remove as much old potting compound 
as possible by peeling or scraping away. Potting 
that is well bonded to the metal and adheres 
tightly may be left in place. 


(b) Remove oxidized surface of any 
remaining potting compuund (substep a) by 
sanding. 


(ce) Thoroughly clean metal bonding areas 
to be primed by handwiping with clean, lint-free 
cloth dampened with acetone or cleaning com- 
pound, 


(d) Thoroughly shake primer PR-1531 
and apply to area to be primed with a soft- 
bristled brush, Apply primer in one thin, 
continuous coat. Allow primer to air dry at 
room temperature for 40 minutes. Primed 
surfaces must be potted within 24 hours after 
priming. 


WARNING 


The following procedure specifies 
potting compound PR-1532, which 
is toxic. Inhalation of its vapors 
or contact with the material can 
cause serious bodily harm, It 
must be used in a well-ventilated 
area. In case of contact, wash 
skin with soap and water. 


d, Prepare potting compound for use as 
follows: 


(1) If preweighed potting compound kits are 
used, proceed as follows: 


(a) Mix entire contents of both containers, 
(b) Add catalyst to resin, 


(c) Mix thoroughly by hand to make sure 
of adequate dispersion and mixing of components, 
(Pot life is 4 hours.) 


(2) If bulk potting compound is used, weigh 
and mix components as follows: 


(a) To 100 parts by weight of resin 
(part B, white} add 50 parts by weight of 
catalyst (part A. grey). 


(b) Mix thoroughly by hand until colors 
have blended. (Pot life is 4 hours.) 


(3) If sealant gun is to be used, load mixed 
potting, compound inte sealant pun as follows: 


(a) Thread nozzte into cartridre, 


(>) Fill cartridge with potting compound 
to within one inch of its open plunger end, 


(c) Insert plunger into end of cartridge. 


(d) Fasten loaded cartridge into sealant 
gun. 


e. Apply potting compound as follows: 


(1) If sealant gun is to be used, apply 
potting compound as follows: 


(a) Place tip of sealant gun nozzle at 
bottom of cavily to be filled, 


(b) Withdraw tip of nozzle, as cornpound 
level rises. keeping tip just below surface of 
compound, 


(c) After filling cavity, compound may 
be smouthed with a spatula to any contour desired, 


(2) Instead of sealant gun, potting compound 
may be applied with a clean spatula, being care- 
ful not to trap air bubbles or smear potting com- 
pound into adjacent parts or areas. 
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(3) Before curing, remove any potting 
compound that has been smeared on adjacent 
areas by cleaning with a rag dampened with 
acetone or cleaning compound, 


f, Cure potting compound as follows: 


(1) Potting compound will appear cured at 
room temperature within 3 days and will be 
fully cured within 8 days, 


(2) Potting compound may be cured at 
120° F for 16 hours, as an alternate to room 
{e:nperature cure, 


(3} Potting compound must not be tacky 
after curing time has elapsed. If potting is 
tacky, additional heat may cure material. If 
additional Leat does not cure votting compound, 
compouns! must be replaced. Uncured com- 
pound can be removed by either scraping off 
with puity knife or wiping off with cloth 
dampened with acetone or cleaning compound, 
All tacky material must be removed before 
new material is applied. 


6-23, ASSEMBLY, 


6-24, When replacement of the primary, 
secondary, or turbine seal is necessary, the 
corresponding mating ring must also be re- 
placed. Acceptable seals removed for access 
ovty may be reinstalled whether using the same 
or a naw raating ring. If the nowly installed 
ceal exceede the specified leakage rete 
(parapraph 6-35), subsequent seal replacement 
does uot require replacement of the mating ring 
if no damage !7 visible. Install parts tn fuel 
turpopumps 450390-191 and -201 as outlined in 
paragraphs €-25 throvgh 6-31. Install parta in 
fuel turbhopumps 460160-81 through -81 and 
460390-421 Shrough -171 as outlined in para- 
gravhs 6-32 through 6-38, 


6-25. INSTALLING SECOND-STAGE TURBINE 
WHEEL (FUEL TURBOPUMPS 460390-191 
AND -261), If stator assembly (18) and first- 
stage turbine whee! (17) have been removed 
with tne second-starve turbine wheel, install 
parts 28 outlined in paragraph 6-26, (See 
figure 6-1 for parts identification. ) 


a, When perforr:ing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume f, 
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CAUTION 


Ratsed rim at base of blade slots 
on first-stage turbine whee) must 
be visible or damage to turbopump 
can ~esult (figure 6-9), 


b. With disk removal guide pins 9022290 
installed and using lockpins SL-19212, install 
second-stage turbine yheel (22), and aline B 
balance matchmarks (figure 6-3), Make sure 
rim at base of blade slots on first-stage turbine 
wheel is visible as shown in figure 6-9, 


c. Install plate (23) and aline index marks. 
d. Install lock tab (24) or (25). 


e, Install 4 bolts (26) as indexed during 
removal, Do not torque at this time. 


{, Remove disk removal guide pins 9022290 
and install remaining bolts (26), Torque bolts 
(26) in sequence 1, 4, 2, 5, 3, 6 in 50 in-lb 
increments to 455 +10 in-Jb. 


g. Bend tab (24) or (25) to secure bolts (28), 


h. Measvre axial runout at a 10,82 +0.03- 
inch diameter on second-stage turbine wheel. 
Runout must not exceed 0, 605 inch total indi- 
eated reading. 


{. Measure and record turbopump shaft 
breakaway and running torque (paragraph 6-4), 


j- Install protective closures. 


k, Leak test fuel turbopump as outlined in 
paragraph 6-39, 


8-28. INSTALLING FIRST-STAGE TURBINE 
WHEEL (FUEL TURBOPUMPS 4860390-191 

AND -201). (See figure 6-1 for paris identifica- 
tion.) 


a. Obtatn the following equipment and mate- 
rials, or their equivalents: 


(1) DCI1 compound (Dow Corning Corp). 


(2) Fuel turbine disk removal guide pin 
kit 9022277, 


(3) First-stage turbine wheel gage 
88-460088. 


* BLADE ———~_ ~ . 
(TYPICAL) 
\ : EXHAUST 
GAS FLOW 
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RAISED RIM 
(THIS SIDE ONLY) 


CuURVIC 


COUPIING i. a aw 
se ‘ 


J2-3-2-49 
Figure 6-), Blade Orientatton of Installed First-Stage Turbine Wheel 
b, When performing this procedure, observe d, Carefully apply DC11 compound (Dow 
safety precautions and contamination and Corning Corp) to area of rctor inboard of curvic 
damage prevention requirements in R-3825-3, teeth, to aid in installation of lock (16). Do 
Volume I, not apply compound to curvic teeth, or allow 


C. 


compound to enter boltholes, 


Leak test omniseal and primary, 8ec- 


ondary, and turbine seals (paragraph 6-39) 
before installing turbine wheels and stator. 
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CAUTION 


Extreme care must be used when 
installing first-stage turbine wheel. 
Movement of lock (16) can damage 
Jock or turbine wheel. 


e. Install lock (16) on rotor curvic, Make 
sure lock engages rear bearing nut. 


CAUTION 


Raised rim must be visible or 
damage to turbopump can result 
(figure 6-9). 


f, Using disk removal guide pins 9022290 
and ball-lock pins SL-19212, from fuel turbine 
disk removal guide pin kit 9022277, install 
first-stage turbine wheel (17) with raised rim 
at base of blade slots facing turbine exhaust 
end and B-balance matchmarks alined 
(figure 6-2), Make sure raised rim at 11,090 
to 11, 210-inch diameter on wheel ig visible 
after wheel 1s installed, 


g. Using 2 bolts RD111-3003-7537, install 
curvic coupling wrench 9022306-3 to secure 
first-stage turbine wheel while installing stator 
assembly, Torque bolts to 25-35 in-lb. Leave 
guide pins 9022290 installed. 


h, Measure axial runow at raised rim at 
11.090- to 11, 210-inch diameter at base of 
blade slots facing turbine exhaust end of first- 
stage turbine wheel, Runout must not exceed 
0.010 inch total indicated reading, 


i. Observe blade orientation as shown 'n 
figure 6-9, 


CAUTION 
Slide must be in no-go position 
or damage to tool or turbopump 
can result, 


j. Install gage 88-460088 with slide in no-go 
position as shown in figure 6-10, 


§- 20 


k. Using tool, check for a go or no-go condi- 
tion between bracket and first-stage turbine 
wheel. A no-go condition indicates wheel ts 
installed correctly; a go condition indicates 
wheel is installed backward, If a go condition 
exists notify Rocketdyne Representative, 


1, Remove gage 88-460088. 


m. Install stator assembly (18) and aline 
index marks (made during removal) with mani- 
fold (19). 


n, Measure and record actual dimension A 
(figure 6-11) from retainer to raised *im at base 
of blade slots (facing turbine exhaust end), If 
dimension A is greater than 1.640 {nches, the 
first-stage turbine wheel is backward. Notify 
Rocketdyne Representative for disposition. 


o. Remove curvic coupling wrench. If 
turbine end of pump is down, remove wrench 
bolts slowly until first-stage turbine wheel rests 
on stator, 


p. Perform paragraph 6-25. 


6-27. INSTALLING FIRST- AND SECOND- 
STAGE :'URBINE SEALS (HONEYCOMB) (FUEL 
TURBOPUMPS 4603890-191 AND -201). (See 
figure 6-1 for parts identification. ) 


a, Make sure stator assembly (18) has been 
assembled as outlined in paragraph 6-6. 


b. Perform paragraph 6-26. 


6-28, INSTALLING TURBINE SEAL (FURL 
TURBOPUMPS 460390-191 AND -201), When 
replacing the turbine seal, the secondary mating 
ring must be replaced also. (See figure 6-1 for 
parts identification, ) 


a. Obtain a seal pilot 9021822 or 
T-6024793-101, 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 
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FIRST -STAGE 
TURBINE WHEEL 
(INSTALLED 
RACKWARD) 


SLIDE 
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peran A 
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BOLT AN4-6A (2 REQD) 
(TORQUE TO 25-35 IN- LB} 
WASHER L0153-0010-0010 
(2 REQD) 


MANIFOLD 


GAGE 


ae SLIDE 


(NO-GO POSITION } 


SLIDE 
MOVEMENT 


I2-3-2-17A 


Figure 6-10, Installation and Use of First-Stage Turbine Wheel Gage Kit 9021809 


c. Measure and record dimensions A and B 
as shown in figure 6-12. A+B must be :0.004- 
inch of sum dimensions A and B recorded in 
paragraph 6-7, 


d, Install secondary mating ring (10), 


e, Install nut (11) on shaft handtight. (Nut 
has left-hand threads, ) 


f. Install coupling wrench 9022306-3 on pump 
Shaft with bolts RD111-3003-7513, Torque 
bolts to 25-35 in-Ib (figure 6-6). 


g. Assemble spanner wrench 9022307 and 
retainer 9022308. Adjust spanner wrench and 
retainer until wrench engages nut and retainer 
mates with manifold (19) flange. 


h, Secure retainer to marifold flange with 
bolts AN4-6, Torque bolts to 25-35 in-Ib. 


4. Hold pump shaft with curvic coupling 
wrench 9022306-3 and torque nut (11) to 
225 +25 ft-lb, Remove curvic shaft coupling 
wrench 9022306-3 and bolts. 
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Figure 6-11, Determining Measurement from Stator Assembly Flange to Raised 
Rim on First-Stage Turbine Wheel 


(5) Holding turbine seal in-place, remove 
seal pilot. 


CAUTION 


If turbopump is vertical (turbine 
end down), seal pilot must be 
supported at all times. Seal 
pilot will drop free after turbine 
seal clears pilot. 


j. Install turbine seal (13) as follows: 6-29. INSTALLING SECONDARY SEAL (FUEL 
TURBOPUMPS 460390-191 AND -201), When 


(6) Secure turbine seal with tabe (14) and 
bolts (15). Torque bolts to 95 45 in-Ib. 


k, Perform paragraph 6-26, 


(1) Taking care not to damage seal carbon 
segments, slide turbine seal (13) onto flat 
surface of seal pilot 9021822 or T-5024739. 


(2) Place seal pilot with turbine seal (13) 
and gasket (12) against secondary mating ring 
(10), 


(3) Aline slots in turbine seal with pins 
on mating flange. 


(4) Carefully slide turbine seal and gasket 
off seal pilot onto secondary mating ring (10). 


6-22 


the secondary seal is replaced the szcondarv 
mating ring must be replaced also. (See figure 
6-1 for parts identification). 


a. When performing this procedure, observe 
safety precautlons and contamination and damage 
prevention requirements in %-3825-3, Volume 1, 

NOTE, 


Steps b through k apply only when 
new secondary real is being 
installed, 


b. Install secondary mating ring (10). 
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Figure 6-12, Determining Fuel Turbopump 

Secondary Seal Measurements 
c. Install nut (11) on shaft handtight. (Nut 
has left-hand threads, ) 


d. Install coupling wrench 9022306-3 on 
pump shaft with bolts RD111-3003-7513. Torque 
bolts to 25-35 in-Ib (figure 6-5), 


e. Assemble spanner wrench 9022307 and 
retainer 9022308, Adjust spanner wrench and 
retainer until wrench engages nut and retainer 
mates with manifold (19) flange, 


f, Secure retainer to manifold Mange with 
bolts AN4-6, ‘Torque holts to 25-35 in-)b. 


g- Hold pump shaft with curvic coupling 
wrench 9022306-3 and torque nut (11) to 
225 425 lt-lb, Leave shatt curvic coupling 
wrench 9022306-3 installed, 


h. Measure and record dimensions A, B, 
and C (figure 6-12), Determine shim thicknesa 
required to obtain 0,698 40.005 inch operating 
length of secondary seal (8) as follows: A+ 3 - 
C ~ 0.698 10,005 inch equals shim thickness, 


i, Remove nut (11). (Nut has left-hand 
threada. ) 


j. Remove secondary mating ring (10). 


k, Select a shim (7) to obtain dimensions 
calculated in step h, Record shim dash number 
and actual] thickness. 


1. Install shim (7). 


m, Install secondary seal (8) and secure with 
bolts (9}, Torque bolts to 50 45 in-Ib and 
safetywire, 


n, Perform paragraph 6-30. 


6-30. INSTALLING OMNISEAL (FUEL TURBO. 
PUMPS 460390-191 AND -201). The omniseal 
may be replaced or inspected and reinstalled 

as port of the spacer, (See figure 6-1 for parts 
identification. ) 


a. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


b. If omniseal (5) was removed from spacer 
(6) during removal, install new omniseal in 
spacer with opening in seal toward pump end of 
spacer (figure 6-1), 


c. Install spacer (6) on rotor shaft, ‘vith 
largest shoulder of spacer toward turbine end 
of pump, 


d, Perform paragraph 6-31. 


6-31. INSTALLING PRIMARY SEAL (FUEL 
TURBOPUMPS 460390-191 AND +201), When 
the primary seal {8 replaced the primary mating 
ring must be replaced also, (See figure 6-1 for 
parts identification. ) 


a. When performing this procedure, observe 
safety precautions and contamiaation and damage 
prevention requirements in R-3825-3, Volume I, 


b, Install primary mating ring (1) on rotor 
Shaft with largest shoulder of ring toward 
turbine end of pump. 


NOTE 


Steps c and d apply only when a 
new seal is being installed, 


c. Measure and record dimensions A and B 
(figure 6-13) to obtain operating length of 
primary seal, Using the equatton A- B- C, 
0.110 40,005 inch - C is equal to required 
shim (2) thickness. 
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Figure 6-13, Determining Fuel Turbopump 
Primary Seal Measurements 


d. Select a shim (2) to obtain dimension 
calculated in step c. Record shim dash num- 
ber and actual thickness. 


e. Instali shim (2) and primary seal (3), and 
secure with new bolts (4). Torque bolts to 
47 +5 in-lb, 


{. Punch-stake each primary seal bolt (4) 
four equally spaced places. Use a centerpunch 
and punch edge of bolthead and seal material, 


g. Perform paragraph 6-32, 


6-02, INSTALLING SECOND-STAGE TURBINE 
WHEEL (FUEL TURBOPUMPS 460160-61 
THROUGH -81 AND 460390-121 THRCUGH 
-171), If stator assembly (18) and first-stage 
turbine wheel (17) have been removed with the 
second-stage turbine wheel, install parts as 
outlined in paragraph 6-33, (See figure 6-6 

for parts identification. ) 


a. Obtain the following equipment and mate- 
rial, or their equivalents: 


(1) Molykote L paste (Dow Corning Corp), 


(2) Fuel turbopump turbine wheel removal 
tool kit 9019356, 


(3) Check tool 9021820 or T-5033143, 


(4) Stud torque wrench 9021821 or 
T-5033142, 


(5) Clean, lint-free cloths, 
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b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume 1. 


c. Liberally lubricate second-stage turbine 
wheel stud bores with Molykote L paste (Dow 
Corning Corp). 


d. Using clean dry lint-free cloth remove any 
lubricant from interface of first-stage turbine 
wheel and second-stage turbine wheel. 


e. If turbopump is vertical (turbine end 
downward), aline matchmarks and turbine wheel 
bores with studs, and install second-st.ge tur~ 
bine wheel, Make sure wheel puller flange is 
visible after wheel is installed. Make sure stud 
numbeved 1 1s immediately clockwise of turbine 
wheel B balence matchmark. If turbopump is 
not vertical, proceed to step j. 


f, Aline stud lock (24) flats with slots in 
second-stage turbine wheel studs, install stud 
locks with longest legs toward turbopump. 


g. Place lock tabs (25) over studs. 


h. Lubricate threads of nuts (26) and inter- 
face of lock tabs (25) with nuts (26) with 
Molykote L paste. 


i. Install nuts (26) and tighten fingertight. 
Do not allow stucs to rotate. Make sure stud 
locks are in place. 


j. If turbopump is other than vertical 
(turbine end downward), using adapter 9019357 
and puller assembly 9019358 from fuel turbo- 
pump turbine wheel removal tool kit, install 
second-stage turbine wheel as follows: 


(1) With screw backed out so that pusher 
clears studs, place puller assembly against 
wheel-puller flange of second-stage turbine 
wheel, 


{2} Position both haives of adapter 
9029357 simultaneously around wheel-puller 
flange and spreader ring. Secure adapter halves 
together with 2 screws NAS1351-4-16, Torcue 
screws to 23-29 in lb, 
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(3) Lift turbine wheel and puller assembly, 
aline matchmarks and turbine wheel bores with 
studs, and install second-stage turbine wheel. 
Make sure wheel-puller flange is visible after 
wheel is installed. 


(4) Remove puller assembly from second- 
Stage turbine wheel. Make sure stud numbered 
1 is immediately clockwise of turbine wheel B 
balance matchmark, 


(5) Aline stud lock (24) flats with slots in 
second-stage turbine wheel studs and install 
stud locks (24) with the longest legs toward the 
turbopump, 


(8) Place lock tabs (25) over studs. 

(7) Install nuts (26) and tighten finger- 
tight. Do not allow studs to rotate. Make sure 
stud locks are in place. 


k. Securely tape wheel to mantfold at blade 


area, to keep whee) from turning while torquing. 


1. Verify calibration of check tool, (Refer 
to R-38256-5, ) 


m, Using stud torque wrench and a 4-inch 
long, 1/4-inch drive extension, torque studnuts 
in sequence 1, 4, 2, 5, 3, and 6 to 60 45 {n-lb. 


n, Using torque wrench and socket, loosen 
2 diametrically opposed nuts and retorque to 
10 (+5, -0) in-1b. 


o. Using check ‘ool and depth gage, measure 
and record dimzusion from top of check tool to 
top of 2 studs in rteyn, Make sure legs of 
check tool are positioned between (not on) lock 
tabs (25). 


p. Using torque wrench and socket, torque 
the 2 atuds to 60 +5 tn-lb. 


q. Repeat steps n through p until all studs 
have been measured and recorded. 


CAUTION 


Any stud stretched in excess of 
0,015 inch during torquing must 
be replaced. Do not exceed 200 
in-lb of torque on stud square 
head at any time, 


r, Using check took, depth gage, torque 
wrench and socket, torque studnuts to obtain a 
stud stretch of 0.0127 (+0,002, -0.000) inch, as 
follows: 


(1) Torque studnuts in sequence 1, 4, 2, 
5, 3, and 6, in increments not to exceed 20 
in-lb, and repeat step « for each increment. 


(2) Repeat substep 1 until stretch, with 
respect to dimension recorded in step 0. is 
equal to 0.0127 (+0.002, -0,000) inch 


(3) If specified stretch is exceeded in final 
torquing operation, loosen stud nut to last pre- 
vious measurement and repeat substep 1 witha 
lesser torque untfl specified stretch is obtained. 
Do not obtain specified stretch by loosening as 
the final operation, 


s, Secure stud nuts with lock taba (25), 


t. Measure axial runout at the 10.82 +0.03 
inch diameter on second-stage turbine wheel. 
Runout must not exceed 0,005-inch total indi- 
cated reading. 


u, Measure and record dimension A 
(figure 6-7), from turbine exhaust flange to 
second-stage turbine wheel at the 10,82 40, 003- 
inch diameter. This dimension must agree 
within 0.020-inch with dimension recorded 
during removal, (Refer to paragraph 6-12.) 


vy, Leak test fuel turbopump as outlined in 
paragraph 6-39, 
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6-33, INSTALLING FIRST-STAGE TURBINE 
WHEEL (FUEL TURBOPUMPS 460160-61 
THROUGH -81 AND 460390-121 THROUGH 
-171), (See figure 6-6 for parts identification.) 


a. Obtain the following equipment and mate- 
rial, or their equivalents: 


(1) Molykote I, paste (Dow Corning Corp). 
(2) Clean, lint-free cloths. 


(3) Fuel turbopump turbine wheel removal 
tool kit 9019356, 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Leak test omniseal and primary, second- 
ary, and turbine seals (paragraph 8-39) before 
installing turbine wheels and stator, 


d. Liberaily lubricate stud shanks and rotor 
end cf threads with Molykote L paste (Dow 
Corning Corp) and install studs, indexed during 
removal, in turbopump rotor assembly, Studs 
must protrude 3.850 20.030 inches when meas- 
ured with stud lock flats facing inward, 


NOTE 


Studs are numbered 1 through 6 
clockwise, starting with number 1, 
located clockwise from B balance 
matchmark on rotor. 


Liberally lubricate first-stage turbine 
chee stud bores with Molykote L paste (Dow 
Corning Corp) 


f, Using clean dry Hnt-free cloth, remove 
any lubricant from interface of rotor and first~- 
stage turbine wheel, 


g. If turbopump ts vertical (turbine end 
downward), allne matchmarks and turbine wheel 
bores with studs, and install firat-stage turbine 
wheel, Make sure first-stage turbine wheel 
puller flange is visible after installation. Tem- 
porarily install 2 nuts (26) on diametrically 
opposed studs (23) to secure first-stage turbine 
wheel. Do not allow studs to rotate. Make eure 
stud numbered 1 is immediately clockwise of 
turbine whee] B balance matchmark, 


h, If turbopump is other than vertical, using 
adapter 9019357 and puller assembly 9019358 
from fuel turbopump turbine wheel removal tool 
kit, install first-stage turbine wheel as follows: 


(1) With screw backed out so that pusher 
clears studs, place puller assembly against 
wheel-puller flange of first-stage turbine wheel. 


(2) Position both halves of adapter 9019357 
simultaneously around wheel-puller flange and 
spreader ring. Secure adapter halves together 
with 2 screws NAS1251-4-16, Torque screws 
to 23-29 in-Ib. 


(3) Lift turbine whee) and puller assembly, 
aline matchmarks and turbine wheel bores with 
studs, and instal] first-stage turbine wheel, 


(4) Remove puller assembly from first- 
stage turbine wheel. Make sure stud numbered 
1 is immediately clockw'"* of turbine wheel B 
balance matchmark. 


i, Aline index marks (made during removal) 
with manifold (19), and install stator assembly 
(18). Secure stator assembly with bolt (21) 
and tabs (20). Torque bolts to 70 +10 in- 1b. 


NOTE 


If turbopump fs vertical (turbine 
end downward), first-stage turbine 
wheel will rest on stator assembly 
during installation of the stator 
assembly. 


j. Remove nuts (26), 

k. Perform paragraph 6-34, 
6-34. INSTALLING FIRST- AND SECOND- 
STAGE TURBINE SEALS (HONEYCOMB) (FUEL 
TURBOPUMPS 460160-61 THROUGH -81 AND 
460390-121 THROUGH -171), (See figure 6-6 
for parts identification, ) 


a. Make sure stator assembly (18) has been 
assembled as outlined in paragraph 6-13, 


b. Perform paragraph 6-33, 
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6-35. INSTALLING TURBINE SEAL (FUEL 
TURBOPUMPS 460160-61 THROUGH -81 AND 
460390-121 THROUGH -171), When replacing 
the turbine seal, the secondary mating ring 
must be replaced also, (See figure 6-6 for 
parte indentificatton. ) 


a, Obtaln Molykote L paste (Dow Corning 
Corp). 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c. Install secondary mating ring (10). 


d. Carefully apply Molykote L paste (Dow 
Corning Corp) to junction area on one side of 
shaft locks (11). 


e, Install shaft lock» (11) with paste toward 
roior. Do not allow paste to contact threads 
on rotor, 


f. Assemble spanner wrench 9022307 and 
retainer 9022308, Adjust spanner wrench and 
retainer until wrench engages nut (12) and 
retainer mates with manifold (19) flange. 


g. Secure retainer to manifold flange with 
bolts AN4-6. Torque bolts to 25-35 in-Ib, 


h, Hold shaft with coupling wrench 9019365 
and torque nut (12) to 225 425 ft-lb, Remove 
shaft coupling wrench 9019365 and bolts. 


i. Measure and record dimenstons A and B 
as shown in figure 6-12. A and B must be 
+ 0.004-inch of dimensions A and B recorded 
in paragraph 6-14, 


j. Bend locks (11) to secure shaft nut (12), 
Bend unused tabs over nut. 


CAUTION 


If turbupump is vertical (turbine 
end down), seal pilot must be 
supported at all times, Seal 
pilot drops free after turbine seal 
clears pilot. 


k. Taking care not to damage seal carbon 
segments, slide turbine seal (14) onte flat 
surface of seal pilot 9021822 or T-5024739, 


Place seal pilot with turbine seal (14) and 
gasket (13) against secondary mating ring (10), 
Aline slots in turbine seal with pins on mating 
flange. Carefully slide turbine seal and gasket 
off seal pilot onto secondary mating ring (10). 
Holding turbine seal in-place, remove seal 
pilot. Secure turbine seal with tabs (15) and 
bolts (16}, Torque bolts to 95 45 in-Ib, 


1. Perform paragraph 6-36. 


6-386. INSTALLING SECONDARY SEAL (FUEL 
TURBOPUMPS 460160-61 THROUGH -81 AND 
460390-121 THROUGH -171). When the sec- 
ondary seal is replaced, the secondary mating 
ring must be replaced also, (See figure 6-6 for 
parts identification. ) 


NOTE 


Steps c through 1 apply only if 
ne-y secondary seal is being 
installed, 


a. Ifa new secondary seal (8) is to be tn- 
stalled obtain a fuel turbopump stud drive shaft 
wrench kit 9022284-11. 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c. Install secondary mating ring (10). 
(Nut 


d, Install nut (12) on shaft handtight. 
has left-hand threads, ) 


e. Install snaft coupling wrench 9019365 
from fuel turbopump shaft curvic wrench kit 
with bolts 9019366 (figure 6-5). Torque bolts 
to 60 25 tn-Jb, 


f. Assemble spanner wrench 9022307 and 
retainer 9022308. Adjust apanner wrench and 
retainer until wrench engages nut (12) and re- 
tainer mates with manifold (19) flange. 


g. Secure retainer to manifold flanges with 
bolts AN4-6, Torque bolts to 25-35 in-ib, 


h. Fold pump shaft with coupling wrench 


9019365 and torque nut (12) to 225 425 It-Ib. 
Leave shalt coup)ing wrench installed, 
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i, Measure and record dimensions A, B, 6-38, INSTALLING PRIMARY SEAL (FUEL 


and C (figure 6-12), Determine shim thickness 
required to obtain 0.698 .0.005 inch operating, 
length of secondary seal (8) as follows: 
A+B- C - 0,698 10,005 inch equals shim 
thickness, 

j. Remove nut (12), (Nut has left-hand 
threads, ) 


k. Remove secondary mating ring (10). 


1, Select shim (7) to obtain dimension 
calculated in step i, Record shim dash number 
and actual thickness. 


m. Install shim ('7), 


n. Install secondary seal (8) and secure 
with bolts (9). Torque bolts to 50 +5 in-lb 
and safetywire, 


o, Perform paragraph 6-37. 


6-37, INSTALLING OMNISEAL (FUEL TURBO- 
PUMPS 460160-61 THROUGH ~81 AND 460390-141 
THROUGH -171,. The omniseal may be replaced 
or inspected and reinstalled as part of the spacer. 
(See figure 6-6 for parts identification, ) 


a. When performing this procedure, observe 
safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume [, 


b. If omniseal (5) was removed from spacer 
(6), install new omniseal in spacer with opening 
in seal toward pump end of spacer (figure 6-7). 


c. Install spacer (6) on rotor shaft, with 
largest shoulder of spacer toward turbine end 
of pump. 


d. Perform paragraph 6-38, 


TURBOPUMPS 460160-61 THROUGH -81 AND 
46U390-121 THROUGH -171). When the primary 
seal is replaced, the primary mating ring must 
be replaced also, (See figure 6-6 for parts 
identification, ) 


a. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requiremerts in R-3625-3, Volume I, 


b. Install primary seal mating ring (1) on 
rotor shaft, with largest shoulder on ring toward 
turbine end of turbopump. 


NOTE 


Steps c and d apply only when a 
new primary seal is being installed. 


c, Measure and record dimensions A and B 
(figure 6-13) to obtain operating length of 
primary seal, Using ‘ie equation A- B= C, 
0.110 20.005 iach - C is equal to required shim 
(2) thickness. 


d. Select shim (2) to obtain dimension 
calculated in step c. Record shim dash number 
and actual thickness, 


e. Install shim (2) and primary seal (3), and 
secure with new bolts (4), Torque bolts to 
47 +5 in-1b, 


{, Punch-stake each primary seal bolt (4) 
four equally spaced places. Use a center- 
punch and punch edge of bolthead and seal 
material, 


g. Perform procedure steps as outlined in 
paragraph 6-39, 


6-39, TESTING, 


6-40. Testing the fuel turbopump consists or 
Beal leak tests at ambient temperatures with the 
turbopump installed in the engine, using pro- 
cedures and criterla in R-3825-1B, 
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HEAT EXCHANGER 


WARNING 


AUTOMATIC INERT GAS ARC WELDING SET G3128 AND COMPONENTS 
ADAPTER SET 9016796 MUST BE OPERATED BY AUTHORIZED PERSONNEL 
TRAINED IN THE USE OF THE EQUIPMENT. 


7-1. SCOPE. This section contains allowable 
field level repair and post-maintenance test 
requirementa for the heat exchanger. 


7-2. REPAIRING. 


7-3. Field repair of the heat exchanger con- 
sists of minor welding of the heat exchanger 
shell. Welding (paragraph 7-4) is not permitted 
or coils, areas adjacent to coils, or sealing 
surfaces of flanges or bosses. Figure 7-1 lists 
type and disposition for typical heat exchanger 
damage. Rocketdyne Representative will pro- 
vide disposition for damage outside the scope 

of figure 7-1. 


T-4. WELDING. 
WARNING 
Ground support equipment used during 
this task must be opcrated by author- 


ized personnel trained in the use of 
the equipment. 


a. Obtain the following equipment and mate- 
rials, or their equivalents: 


(1) Automatic Inert Gas Arc Welding Set 
G3128, 


(2) Welding electrode AMS5787 (Hastelloy 
Ww), 


(3) Hand-held rnetal grinder. 
(4) Trichloroethylene (MIL-T-27602), tri- 


chloroethane (MIL-T-81533), or cleaning 
compound (MIL-C-81302), 


(5) Clean cloths. 

(6) CRES wire brush. 

(7} Deionized water. 

(8) Nitric acid (42 Baume). 


b. When performing this procedure, observe 
safety precautions and contamination and dam-~ 
age prevention requirements in R-3825-3, 
Volume I. 


c. Grind cracked area, leavirg a minimum 
material thickness of one-half base metal. Plend 
area evenly with base metal. 


WARNING 


The following procedure specifies 
trichloroethylene or trichloroethane 
which are toxic solvents. Inhala- 
tion of their vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


e The following procedure specifies 
cleaning compound (MIL-C-81202) 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace the oxygen in the air 
resulting in suffocation, 


d. Clean area to be welded by handwiping with 
a clean cloth moistened with trichloroethylene 
(MIL-T-27602), trichloroethane (MIL-T-81533), 
or cleaning compound (MIL-C-81302). 
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Condition Description Disposition 
Cracks in welds or parent material 4 inches or less long. Tungsten-inert gas weld with 
of shell. stainless rod. (Refer to 
paragraph 7-4.) 
More than 4 inches long. Notify Rocketdyne Representa- 
tive. 
Scratches or grind marks in 5 percent or less of material Acceptahle. 
parent materiai of she!l or welds, thickness. 


except on surfaces indicated as 
sealing surfaces. 


More than 5 percent of mate~ Notify Rocketdyne Representa- 


rial thickness. tive. 
Scratches or grind marks, nicks, Notify Rocketdyne Representa- 
waviness, and imperfections that tive. 
can affect flange sealing surfaces. 
Cracks in bellows. Notify Rocketdyne Representa- 
tive. 
Cracks in tubes or Weids of coils. Notify Rocketdyne Representa- 
tive. 
Dents in tubes. G.10 inch or less deep and Acceptable. 
0.40 {nch or less radius. 
More than 0.16 inch deep. Notify Rocketdyne Representa- 
tive. 
Dents in shell. 0.25 inch or less deep and Acceptable. 
1.00 inch or less radius. 
More than 0. 25 inch deep. Notify Rocketdyne Representa- 
tive. 


Figure 7-1. Heat Exchanger Damage Limits 
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e. Provide an inert gas backup during and WARNING 
after welding until weld cools. A minimum of 
6 volume changes is raquired before welding. Ground support equipment used during 
this task must be operated by author- 
{. Using tungstcn-inert-gas (TIG) welding ized personnel trained in the use of 
and welding electrode AMS5789 (Hastelloy W) the equipment. 


aa filler rod, weld cracks. 
a. Obtain the following equipinent and mate- 


g. Allow weld to cool; then remove backup rials, or their equivalents. Items 3 through 5 
fas supply. are part of components adapter set 9016796. 
h. Remove all traces of weld scale and (1) Pneumatic test chamber 61312. 
oxides with CRES wire brush. Minor weld 
discoloration is permissible. (2) Gaseous helium source, pressurized to 
a minimum of 30 psig. Helium must conform 
WARNING to the pressurizing and purging requirements 


for helium in R-3825-3, Volume I. 
The following procedure specifies 


nitric acid, which must not be al- (3) Heat exchanger adapter set 9021875. 
lowed to come in contact with any 

part of the body. Eye protection (4) Tube 9021881. 

and protective clothing must he 

worn by personnel handling nitric (5) Leak detector set 24-120A or 24-120B. 
acid. Spillage may cause fire. 

Nitric acid must be used in a well- (6) Leak -tesi compcuund (MSFC-SPEC-384). 
ventilated area since the vapors are 

extremely hazardous. Inhalation of b. When performing this procedure, observe 
the vapors or contact with the liquid safety precautions and contamination and damage 
can cause serious injury or death. prevention requirements in R-3625-3, Volume I. 
In case of contact, the skin or cyes 

must immediately be flushed with c. Install test adapter set on heat exchanger. 
water for at least 15 minutes and (See figure 7-2.) 


given medical attention. 
d. Connect pressurized helium source to 


i. Swab-passivate weld areca with a solution shell inlet port. Provide way to prevent pres- 
of equal parts of 42 Baume nitric acid and surizing in excess of 30 psig and way to vent 
deionized water. Swab area a total of 6 times heat exchanger. 


at 10-minute intervals. 
e. Install pressure-type plugs in all open 
j. Thoroughly rinse passivated area with ports of heat exchanger and test plates. 
deionized water and dry with clean cloth. 
f. Pressurize heat exchanger to 20 (+5, -0) 
k. Leak test heat exchanger. (Refer to psig. 
paragraph 7-5.) 
g. Using leak-test compound, leak test 


7-5. TESTING. Testing the heat exchanger external portion of heat exchanger including all 
consists of a shell leak test and a vacuum mass weld joints, bosses, and bellows. No leakage 
spectromerer teak test of the coils. allowable. 
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h. Reduce pressure to heat exchanger to 
ZerO. 


i. Using leak detector set, pull a vacuum of 
one micron or less on coil outlet pc... 


ji» Pressurize heat exchanger to 5-10 psig. 
k. Using leak detector set, measure coil 
leakage. Leakage must not exceed 1 x 1076 


atm cc/sec. 


1. Reduce pressure to heat exchanger to 
Zero. 


m. Disconnect leak detector set. 


n. Discormnect test hoses and fittives from 
test setup. 


o. Remove test adapters and attaching hard- 
ware from heat exchanger. 


p. Install heat exchanger protective closures. 
(Refer to R-3825-3, Volume I.) 
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Figure 7-2. GSE Setip for Heat Exchanger (Sheet 1 of 2) 
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Index 
No. 


1 


Description 


AN814-2C Plug 


MS828778-2 Packing 


9021883 Plate 


MS829513-246 Packing 
RD153-1002-0006 Washer 
NAS679C6 Nut 

(Torque to 210-28C in-lIb. ) 


9021886-5 Rod 


RD153-1002-0012 Washer 
MS20500-1216 Nut 


9021878 Plate 


MS29513-215 Packing 
NAS1004-18A Bolt 
RD153-5004-0004 Washer 
RD153-1002-0004 Washer 
NAS579C4W Nut 

(Torque to 61-75 in-ib. ) 


9021879 Plate 


MS829513-227 Packing 
NAS1095-16A Bolt 
£.D153-65004-0005 Washer 
RD153-1002-0005 Washer 
NAS679C5 Nut 

(Torque to 120-155 in-lb. ) 
NAS1005-10A Bolt 

(Torque to 140-170 in-lb. ) 
AN814-4C Plug 

MS28778-4 Packing 


701853 Plug 


404659 Seal 


9021877 Plate 


MS219513-224 Packing 
NAS1004-17A Bolt 
RD153-5004-0004 Washer 
RD153-1002-0004 Washer 
NAS679C4W 

(Torque to 61-75 in-1b. ) 


Quantity 
Required 


7 
7 


12 
12 


om co om He oe mow 


BO 


como oO 


or 


10 


11 


12 


13 


14 


Description 


9021885 Plate 

MS9021-2%8 Packing 
NAS1004-18A Bolt 
RD153-5004-0004 Washer 
RD143-1002-0004 Washer 
NAS679C4W Wut 

(Torque to 61-75 in-lb. } 
AN814-4C Plug 
MS28778-4 Packing 


AN814-4C Plug 
MS28778-4 Packing 


9022436 Plate 

AN6227-11 Packing 
RD153-5004-0004 Washer 
NAS1004-9A Isolt 

(Torque to 68-82 in-lb.) 
AN814-4C Plug 
MS28778-4 Packing 


9021886-3 Rod‘®) 
RD153-1002-0012 Washer 
MS205v0-1216 Nut 


9022436 Plate 

AN6227-11 Packing 
RD153-5004-0004 Washer 
NASJ004-8A Bolt 

(Torque to 68-82 in-lb. } 
AN814-4C Plug 
MS28778-4 Packing 


9021884 Plate 

9021882 Packing 
N4S1004-26A Bolt 
RD153-5004-0004 Washer 
RD153-1002-0004 Washer 
NAS679C4W Nut 

(Torque to 61-75 in-lb.) 
AN814-4C Plug 
MS28778-4 Packing 


9021881 Tube 
MS28778-8 Packing 


(a) Do not elongate or compress bellows during adjustment of rods and nuts. 
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SECTION VII 


HELIUM FILL CHECK VALVE 


8-1 SCOPE. This section contains preinstalla- 
tion test requirements for the helium fill check 
valve. No repair information is included, 

since the check valve is not field repairable. 


8-2. PREINSTALLATION TESTING. 


8-3. The preinstallation test of the helium fill 
check valve consists of rcverse leakage and 
forward flow tests. 


a. Obtain the following test equipment and 
material, or their equivalents: 


{1) Pneumatic test chamber 61312. 
(2) Pressure test fixture T-5029429. 
(3) Pneumatic Flow Tester G3104. 


(4) Gaseous nitrogen source, pressurized 
to a minimum of 1,650 psig. Nitrogen must 
conform to pressurizing and purging require- 
ments for nitrogen in R-3825-3, Volume I. 


b. When performing this procedure, observe 
Safety precautions and contamination and 
damage prevention requirements in R-3825-3, 
Volume %, 


NOTE 


When this procedure requires the 
application of pressure, the rate 
of application must not exceed 400 
psig per second, 


c. Install valve in pressure test fixture (see 
figure 8-1). 


d. Apply 1,500 (+0, -15) psig nitrogen pres- 
sure to outlet port and measure leakage from 
inlet port. Leakage must not exceed 3 scim. 


e. Slowly apply pressure to inlet port until 
a minimum of 1,728 scim is flowing from outlet 
port. Pressure must not exceed 22 psig at 
inlet port. 


f. Secure test equipment and remove valve 
from pressure test fixture. 


ge. Repackage helium fill check valve and 
attach condition tag. 
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HELIUM FILL 
CHECK VALYE 
55640 (REF) 


T soraaza 
INDEX DETAIL 
NO, nO, QTY DESCRIP TION APPLY (METHOD 1, -3825-3, VOLUME 1) 
CO ERAT AMAR 
ee a THREAD SEALANT TAPE, 
51 2 END DIATE HAND FIGHTEN SUBRICIEN LLY TO SEAT ThE LON 
518 4 CRES PIPE O-RING (7). 
as HME Wet tba NIPPLES ANAI6 OF A SIZE 10 MATE TO AVALLABLE 
te ee aT eRCHE AD LIEEA HOSES ARE ACCEPTABLE ALTERNATES, 
$12 20 TRELON O-RING FJ TORQUE TO 20-25 IN-LB. 


Figure 8-1. Helium Fill Check Valve Preinstallation Test Setup 
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SECTION IX 
IGNITION DETECTOR PROBE 


9-1. SCOPE. This section contains ignition 
detector probe preinstallation test requirements. 
Repair information is not included, since the 
probe is not field repairable. 


9-2. PREINSTALLATION TESTING. at 
9-3. Testing the ignition detector probe con- 
sists of resistance measurements. (See figure Ri 


9-1 for electrical schematic of the detector 
probe. ) 


100M ,1/3 WATT MIN, 2% MAX 


a. Obtain a Wheatstone Bridge Set, Model : : 
100 1,1/3 WATT MIN, 2% MAX 


5305 (Leeds and Notthrup Co), or an equiva- 
lent. 


b. Check that the following pin-to-pin or pin- 


to-shell resistances are within the noted values: WIRE BURN-OFF LINK 


(1) Pin A te pin B and pin B to pin C; 
100 +2.5 ohms. 


(2) Pin A to pin C; 200 +10 ohms. CASE GROUND 


(3) Pin D to pin E and pin F to receptacle 
shell; les3 than 0.1 ohm. 


(4) Pin 3 to pin D, pin B to pin F, pinD 


to nin F, pin D to receptacie shell, and pin B Figure 9-1. Ignition Detector Probe 
to receptacle ghell; 100,000 ohms minimum. Electrical Schematic 
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SECTION X 


INSULATION 


10-1. SCOPE. Thie section contains insulation 
repair information. Post-maintenance testing 
is not included, since testing is not required 

{o validate repairs covered by this section. 


10-2. REPAIRING INSULATION. 


10-3. Refer to the appropriate paragraph (by 
component tile) for insulation repair proce- 
dures. 


10-4. ELECTRICAL CONTROL ASSEMBLY. 


10-5. ‘The electrical control assembly insula- 
tion is pre-cast, silicone-base foam. 


a. Repair nicks, scratches, and gouges less 
than 1/16 inch deep as outlined in paragraph 
10-6. 


b. Repair nicks, scratches, and rouges 
more than 1/16 inch deep but less than 1/3 the 


total surface of an insulator as outlined in 
paragraph 10-7. 


c. Repair damage that exceeds limits of 
step b as outlined in paragraph 10-8. 


10-6. REPAIRING MINOR INSULATION 
NAMAGE. 


a. Obtain the following equipment and mate: 
rials, or their equivalents: 


(1) Clean, lint-free cloths. 
(2) Sandpaper, No. 80 prit. 


(3) Silicone primer RBU120-036 
(Rocketdyne). 


(4) Natural-bristle paintbrush, 2-inch, 
disposable, 


(5) Soft-bristle brush. 
(6) Spatula. stainless-steel, 6-ineh blade. 


(7) External coating R30120-030 
(Rocketdyne), 


b. When performing this procedure. observe 
safety precautions and contamination and dam- 
apo prevention requirements in R-3825-3, 
Volume I. 


c. Wipe damapred area with clean, lint-free 
cJoth to remove grease and soil, 


dad. Vsing sandpaper, saul damaged area, 


e, Brush damaged area with a soft-bristle 
brush to remove loose particles, 


WARNING 


The following procedure specifies 
silicone primer RBO120-036, which 
is flammable and must not be used 
near heat, sparks, Or open flame. 

It is toxic. Inhalation of its vapors 
or »rolonged contact with the primer 
can cause serious bodily harm, In 
case of prolonged exposure, inimedi- 
ately oblain fresh air and wash skin 
with soap and water, 


{. Using paintbrush liberally apply silicone 
primer to entire surface. 


WARNING 


The following procedure specifies 
external coating RBO120-030, which 
may irritate skin. Protective 
clothing must be worn when handling 
coating, In case of contact, wash 
skin wifh soap and water, 


gf, Using Spatula, mix coating by stirring one 
gram (53 drops) of catalyst into 160 grams of 
base coating at 80°F. Mixture working life is 
5-10 minutes, 


h. Apply coaling in one direction oaly with 
paintbrush, 


i. Allow coating to cure at least 72 hours 
before handling. 
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10-7, REPAIRING MEDIUM DAMAGE, PRE- 
CAST, SILICONE BAS’ FOAM INSULATION. 


a. Obtain the following equipsnent and mate- 
rials, or their equivalents . 


(1) Clean, lint-free cloths. 


(2) Wooden or plastic scraper. (Required 
only if damage extends to base metal.) 


(3) Sandpaper. No, 80 grit. 
(4) Soft-bristle brush, 


(5) Silicone primer RBOQ120 036 
(Rocketdyne). 


(6) Nevprene gloves, 


(7) Silicone-base foam an! catalyst 
RBO130-068 (Rocketdyne), 


(8) Gaseous nitrogen or heliuri. (Required 
only, if desired, to remove loose particles by 
blowiny rather than brushing, ) 


(9) External coating RBO120-030 
(Rocketdyne), 


(10) Spatula, stainless-steel, 6-inch 
blade. 


(11) Natural-bristle paintbrush, 2-inch, 
disposable. 


b. When performing this procedure, observe 
safety precautions and contamination and dam- 
age prevention requirements in R-3825-3, 
Volume J. 


ce. Wipe damaged area with clean cloth to 
remove grease and soil, 


qd. When darnage extends to base metal, 


remove damaged insulation with plastic scraper, 


e. Using sandpaper, sand area, undercutting 
edres of insulation slightly to provide a better 
bond. Do not sand base metal. 


f, Brush damaged area with soft-bristle 
brush to remove loose particles. 


WARNING 


The foliowing procedure specifies 
Silicone primer RBO120-036, whicn 
is flammable and must not be used 
near heat, sparks, or open flame. 

It is toxic, Inhalation of its vapors 
ar prolonged contact with the primer 
can cause serious bodily harm. In 
case of prolonged exposure, immedi- 
ately obtain fresh air and wash skin 
with soap and water. 
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«. Apply uniform brush coat of silicone primer 
to exposed metal surface. Allow one hour drying 
time. Gently wipe off milky surface of primer 
until a clean, translucent film is obtained. 


WARNING 


The following procedure specifies 
silicone -base foam and catalyst 
RBO130-068, which may irritate 
skin. Protective clothing must be 
worn when handling material, In 
case of contact, wash skin with 
soap and water. 


h. Prepare silicune-base foam material as 
follows: 


(1) Wear neoprene gloves. 


(2) Place foam on a piece of metal, lass, 
or a sheet of polyethylene. Flatten foam into 
thin, round shape. 


(3) Four half of catalyst over foam, 
Immediately knead material by hand, Flatten 
again and pour remainder of catalyst on foam, 
kneading it again. Complete kneading in one 
minute, since foaming and curing start 
immediate ly, 


i. Place form material on repair area and 
press firmly into place. (Expansion of material 
continues for 15-30 minutes.) 


j. Atlow 4 hours to cure: then remove excess 
material by cutling or scraping with plastic or 
wood scraper. Small amounts may be removed 
by sanding. 


h. After trimming or sanding, remove loose 
particles with low-pressure gaseous nitrogen 
or nelium, or by brushing. 


WARNING 


The following pi ocedure specifies 
external coating RBG120-020, which 
may irritate skin. Protective clothing 
must be worn when he~lling coating. 
In case of contact, wash skin with 
soap and water. 


I. Using spatula, mix external coating hy 
stirring one gram (53 drops) of ¢%' slysx into 
160 zrams of base coating at 80°, Mixture 
working: life is 5-10 minutes. 


m. Apply coating in one direction only with 
natural-bristle paintbrush. 


n. Allow coating to cure for at ievst 72 hours 
before handiing. 
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10-8 REPAIRING MAJOR DAMAGH, PRE- 
CAST, SILICONE -BASE FOAM INSULATION, 


a. Obtain the following equipment and mate- 
rials. or their equivalents: 


(1) Sharpened wooden or plastic scraper 
for removing damaged insulation, 


(2) Silicone primer RRO120-036 
(Rocketdyne). 


(3) Paintbrush to apply primer. 
(4) Clean, lint-free cotton cloths. 


(5) New insulator(s) to replace damaged 
insulation, (Refer t» R-3825-4 to obtain 
appropriate insulator part nunwer, ) 


(6) Zine chromate sealer (W.P. Faller 
Paint Co), 3/16 inch thick by 3 8 inch wide. 
long enough to seal vacuum adapter to vacuum 
bat and vacuum bag around ¢omponent or por- 
tien of component being repaired. l'resstite 
tape 587.3 (Interchemical Corp) may be 
substituted for zine chromate sealer to seal 
vacuum bag to component, 


(7) Plastie bag, pulyethvlene, 6 mils thick 
(Polyfab Co) large enough to seal damaged 
area for applying vacuum. 


(8) Hair-felt weatherstrip No, 97847 
(Sears, Roebuck, and Co) and ‘or rubber bands 
to hold insulation in plaee, (Required only if 
repaired sections are large enough to require 
securing in place.) 


(9) Vacuum adapter, No, 146023 
(Rocketdyne). 


(10) Portable vacuum pump. No, 54960 
(Van Waters and Rogers, Inc.) 


(11) Vacuum hose, 1/4 inch ID by 3.16 
inch wall thickness, No, 56433 (Van Waters 
and Rogers, Inc.) long enough to interconnect 
component being repaired and vacuum pu op, 


(12) Toluene (Federal Specification 
TT-T-548), 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


NOTE 
The following instructions must be 
read completely before starting the 
repair procedure, to make sure the 
procedure is understood and to 


eHiminate any delay once the repair 
is started. 


¢. Remove components or parts that hinder 
acerss lo area to be repaired, 


d, Using sharpened wooden or plastic seraper, 
carefully vemove all damared insulation. 


e, Clean (paragraph 10-9) exposed metal 
surface, 


WARNING 


The following procedure specifies 
silicone primer RBN120-036, which 
is flammable and must not be used 
near heat, sparks, or open flame. 

It is toxie. Inhalation of its vapors 
or prolonged contact with the primer 
can cause serious bodily harm, In 
case of prolonged exposure, immedti- 
ately obtain fresh air and wash skin 
with soap and water, 


f. Apply a uniform brush coat of silicone 
primer to exposed metal surface, in areas m- 
accessible to brush, primer may be applied with 
clean, lint-free colton cloth. All ireas must be 
orimed thoroughly to make sure adhesive bonds 
to surface, Allow one hour of crying time. 
Gently wipe off milky surface of primer until a 
clean, translucent film is obtained, 


CAUTION 


The pre-cast insulation is fragile and 
must be handled carefully to prevent 
damage, 


g. Using care, dry-fit new or portion of new 
insulator to component being insulated, 


h, Apply zinc chromate sealer or Presstite 
tape around component in an area that when 
plastic bag is sealed to it, it will make an air- 
tight seal around damaged area, 


i. Prepare adhesive (paragraph 10-10). 
WARNING 


The following procedure specifies 
adhesive RTV-560, which when 

mixed with catalyst, must not be 
allowed to contact the skin or eyes. 
Kye protection and pro.ective clothing 
must be worn when handling the mixed 
substance. In case of contact, flush 
eyes for at least 15 minutes: wash 
skin with soap and water; and pret 
medical attention. 


j. Using sealant gun or spatula, apply 
catalyzed achesive to inside surface of 
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insulator(s). When using bulk material, 
distribute adhesive with paintbrush having 
approximately one-inch bristles, 


k. Install insulator(s) and if necessary 
secure in place using felt strips and/or rubber 
bands, Use felt strips to provide a path for 
vacuun to reach repair area. 


1, Puneture small hole in plastic bag and 
install vacuum adapter. 


m, Install plastic bag over repaired area 
and press bag opening into zine chromate 
sealer or Presstite tape to seal area. 


nu, Apply zine chromate sealer around 
vacuum adapter. 


o. Attach hose from vacuum pump to vacuum 
tube fitting, 


p. Turn on vacuum pump and push insulator(s 
into place as air is being evacuated from 
vacuum bay. 


WARNING 


Compressed gas must not be used 
for cooling unless effective chip 
guarding is used and personal pro-: 
tection equipment is worn, 


q. Maintain vacuum noted in figure 10-1; 
then turn off vacuum pump. Monitor vacuum 
pump during operation for indication of over- 
heating. If overheating occurs, cool pump with 
a fan or a flow of low-pressure (less than 30 
psig) gaseous nitrogen (MIL -P-27401). 


Vacuum Requirement 


Component (Inches Hg) 


Electrical Control 15-25 for 24 hours. 


Assembly 


Electrical Control 6-10 for 24 houes. 
Assembly Support 


Rod 


Oxidizer Turbine 
By-Pass Valve 


25-30 for 30 minutes; 
reduce to approximately 
15 for 24 hours. 


porns — _— 


Figure 10-1, Vacuum Pressure Requirements 
for Insulating Components 


r, Remove vacuum bag and equipment, and 
remove zine chromate seater, and if used, 
Prosstite tape. 
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WARNING 


Toluene is flammable and must not 
be used near heat or open flame. IL 
is a toxic solvent, Inhalation of its 
vapors or prolonged contact with 
the liqui' can cause serious injury 
or ceath. 


CAUTION 


Cloth must not be soaked with toluenc, 
Excess toluene destroys insulation 
and adhesive. 


s. Using clean cloth dampened with toluene, 
clean adhesive from insulators. 


10-9. Cleaning Surfaces, 


a, Obtain the following equipment and mate- 
rials, or their equivalents: 


(i) Polyethylene sheet and masking tane 
as necessary to protect adjacent surfaces and 
componens. 


(2) Soft-bristle, stainless-stee) brush. 


(3) Short-bristle paintbrush, 2-inch, 
disposable. 


(4) Trichloroethylene (MIL-T-27602). 

(5) Clean, lint-free cotton cloths. 

(6) Naphtha (Federal Specification 
TT-N-$7). (Required only if hydraulic oil is to 
be removed. ) 


(7) Acetone (Federal Specification O-A-51). 
(Required only if naphtha (item 6) is used.) 


(8) Cleaner Turce 4142 (Turco Products). 
(9) Distilled or deionized water. 
(10) Sharpened wooden or plastic scraper. 


(11) Gaseous nitrogen (MIL-P-27401) or 
gaseous helium. (Refer to Volume I.) 


(12) Small scrub brush. 


b. Using plastic sheet and masking tape, 
protect any electrical wiring, nonmetallic sur- 
faces, and components not being cleaned from 
cleaning chemicals. 


c. Remove damaged insulation by scraping 
with a sharpened wooden or plastic scraper. 
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d, Perform steps e and f when cleaning 
thrust chamber tubes, hatbands. and support 
rings. Perform step g when cleaning other 
components. 


e. Using soft-bristle, stainless-steel 
brush, remove remaining insulation and 
adhesive until clean bright metal is exposed. 


WARNING 


Trichloroethylene is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death. 


CAUTION 


Extreme care must be used during 
cleaning procedures to prevent 
chemicals from coming in contact 
with surrounding insulation. 
Chemicals destroy insulation and 
adhesive. 


f. Using short-bristle paintbrush and tri- 
chloroethylene, clean bright, exposed, metal 
surface. 


g. Using clean lint-free cotton cloth dampened 
with trichloroethylene, clean surface. Repeat 
2 times. 


WARNING 


Naphtha and acetone are flammable 
and must not be used near heat, 
sparks, or oper flame. They are 
toxic solvents. Inhalation of the 
vapors or prolonged contact with 
the liquid can cause serious injury. 


e Using a stainless-steel brush with 
naphtha or acetone can cause 
ignition resulting in fire. 


h. Jf there was evidence of hydraulic oil in 
areas to be repaired, clean area with lint-free, 
cotton cluth dampened with naphtha. Use 
acetone with clean, lint-free, cotton cloth, ag 
required, to accelerate evaporation of naphtha. 
Repeat step gr. 


i. Mix 1/4 pound of Turco cleaner to 2-1/2 
quarts of hot water to make an alkaline cleaning 
solution. 


NOTE 


Varying quantities of alkaline cleaning 
solution may be prepared, if the ratio 
of cleaner to water in step { is main- 
tained. 


j. Using clean, lint-free, cotton cloth or 
small scrub brush, clean area with alkaline 
solution until all traces of trichloroethylene 
are removed. 


k. Using clean, lint-free, cotton cloth 
saturated with distilled or deionized water, 
clean area until all traces of alkaline solution 
are removed. 


1. Perform a water-break test by spraying 
smal] amount of distilled or deionized water 
over Cleaned area. An unbroken wator film 
indicates area is clean. If water forms into 
small droplets, repeat steps f through 1 until 
an unbroken water film indicates that area is 
clean. 


m. After water-break test, 
gaseous nitrogen or helium. 


dry surface with 


10-10. Preparing Adhesive. The adhesive base 
material and catalyst are supplied in cartridges 
with slow curing catalyst and in preweighed 
(hand mixed) kits vith either a slow or a fast 
curing catalyst. (See figure 10-2.) Before 
preparing an adhesive for use, a test mix must 
be prepared and tested. If the test mix is 
acceptabie, a mix with the same lot number and 
void date must be used in the application of the 
insulation. Adhesive nust not be prepared until 
directed in the applicable component insulation 
repair procedure. Read the procedure com- 
pletely; then prepare cartridge adhesives as 
outlined in steps b through d, and bulk adhesives 
as outlined in steps ¢ through g. 


a. See figure 10-3 tor adhesive requirements 
for component to be repaired. 
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Volume UH 
Cartridge Pot 
Adhesive Adhesive or Kit Life 
Specification Cartvidge Catalyst Size (Minutes) 
RBOL20-029 
(Slow Curing) 
Type I SF-667-RTV560/9950 RTV-9950 8-ounce 60 
Type Il SF-650-RTV560/9950 RT V-9950 6-ounce 60 
Type It --- RTV-9950 Bulk 60 
Type IV tated Thermolite Bulk 60 
12 (Liquid) 
RBO120-033 
(Fast Curing) 
Type IV --- Nuocure Buik 7-10 


28 (Liquid) 


NOTE: RTV-560 adnesive base used in cartridge and hand-mixed (bulk). 


Figure 10-2. Insulation Adhesives 


Insulation b. If available, obtain a Semkit portable 
Component Adhesive electrical mixer 2£5 (Products Research and 
——_—— ee Chemical, Semco) or equivalent. (Use of elec- 
Electrical Control Assembly (a) trical mixer is optional and is no recuired for 
preparing cartridge adhesives. } 
Electrical Control Assembly (b) WARNING 


Support Rod 
The following procedure specifies 


Fast Shutdown Valve (a){b)(c) an acthesive, which when mixed with 
catalyst, must not be allowed to 
Main Fuel Valve fh) contact the skin or eyes, Eye pro- 
tection and protective clothing must 
Omidizer Turbine Bypass Valve (a}(c) be worn when handing the mixed 
substance. In case of contact, flush 
Oxidizer Turbopump Volute (b) eyes for at least 15 minutes; wash 
skin with soap and water; and get 
Thrust Chamber Hat Band and (a) medical attention. 


Support Ring ec Test-mix adhesive cartridge as follows: 
Thrust Chamber Tubes (a) (1) Check lot number and void date to make 
ad ea 3 sure shelf life has not expired, 
(a) Adhesive RBO120-029 (Rocketdyne) Types 

I, Uf, or JVI. 
(b) Adhesive RB0120-033 (Rocketdyne) Type IV. 
{c) Adhesive RB0120-029 (Rocketdyne) Type IV. 


(2) Precondition cartridge adhesive at a 
temperature of 100 110°F for 24 hours: t«en 
maintain temperature at 86 114°F, On cart- 
ridges with separate (screw-on type) dasher 
rod, il is necessery to precondition only the 
dasher rod, 


Figure 19-3. Component Insulation Adhesive 


(3) Pull dasher rod out approximately 
halfway, 
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(4) Insert ramrod into hole in top of dasher 
rod. Push ramrod until it hits bottom, (This 
injects catalyst into adhesive base material, ) 
Adhesive is usable for approximately 60 minutes 
after mixing. 


(5) Remove and discard ramrod, 


{8) Mix catalyst into base material by 
stroking 25-30 complete st.iokes, turning dasher 
clockwise twice on each inward and outward 
movement. If Semkit portable clectrical mixer 
is used, mix catalyst into base material by 
pushing end of dasher onto end of spindle. Adjust 
timer to operate 3/4 to one minute, and stroke 
eurtridire up and down until timer stops. 


(7) Pull dasher rod out to fully extended 
position, and unscrew dasher rod (approximately 
3 turns) while gripping cartridge in area of 
dasher. 


(8) Remove and discard dasher rod and 
bottom Cap. 


(9) Place mixed contents of cartridge into 
an open container. 


(10) Inspect test sample 1-1/2 to 2-1/2 
hours after mixed contenis are placed in open 
container by attempting to groove surface of 
adhesive in several places. If surface cannot 
be grooved or if surface is grooved and adhesive 
does not refill grooves, adhesive is acceptable: 
proceed to step d. If adhesive continues to 
refill grooves, adhesive is unacceptable. Con- 
tact Rocketdyne Representative if adhesive is 
unacceptable. 


d. Prepare adhesive cartridge for installing 
insulation as outlined in step c, substeps 1 
through 8. Make sure cartridge 13 from same 
lot number as used for the accep’. ble test mix. 


e. Optain the following equipment and mate- 
rials, or their equivalents for preparing tulk 
adhesive: 


(1) Metal, glass, or other nonabsorbing 
container to mix approximately 25 prams of 
adhesive. 

(2) Neoprene gloves. 


(3) Six-inch stainless-steel spatula to mix 
adhesive. 


WARNING 


The following procedure specifies 
catalysts, which by themselves or 
when mixed with adhesive base, 
must not be allowed to contact the 
skin or eyes. Eye protection and 
protective clothing must be worn 
when handling material, In case 
of contact, flush eyes with water 
for at least 15 minutes: wash skin 
with soap and water: and eet 
medical attention. 


f. Mix bulk adhesive as follows: 


(1) Check Iot nuinber and void date to make 
sure shelf life has not expired. 


(2) Precondition slow-curing catalyst 
RTV-9950 (General Electric) or Thermolite 12 
(M&T Chemicals, Inc) at a temperature of 
100° +10° F for 24 hours: then maintain temper- 
ature at 86" 414" FF, 


(3) Place a 20-fram lot of adhesive base 
RTV-560 in a glass, metal, or nonabsorbing 
container. Wear neoprene gloves when working 
with adhesive or catalyst. 


(4) Add 2 grams of paste catalyst 
RTV-9950 or one drop of Fhermolite 12 (slow- 
curing adhesive) or 3 drops of Nuocure 28 (fast- 
curing adhesive). Use an eyedropper to add 
liquid catalyst. 


(5} Proceed to substep 6 if test-mixing a 
slow curing adhesive, and to substep 8 if test- 
mixing a fast curing adhesive. 


(6) Using 6-inch stainless-steel spatula, 
carefully stir components together. Thorough 
mixing should take place in less than 6 minutes. 


(7) Inspect test sample 1-1/2 to 2-1/2 
hours after substep 4 by attempting to groove 
surface of adhesive in several places. [f{ surface 
cannot be grooved or if surface ts grooved and 
adhesive does not refill grooves, adhesive is 
acceptable; proceed to step g. If adhesive 
continues to refill grooves, adhesive is unaccept- 
able. If adhesive is unacceptable, increase the 
amount of catalyst in increments of 1/2-gram 
paste catalyst or one-drop liquid catalyst. 

Repeat substeps 3, 6, and 7 until mixture is 
acceptable. Record mixture ratio. 
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(8) Using 6-inch stainless-steel spatula, 
carefully stir components together, Record 
time when reaction occurs (mixture can no 
lonser be stirred). Reaction must occur within 
7-10 minutes for an acceptable mixture ratio, 
Increase or decrease the amount of catalyst, 
and repeat steps 4 and 8 until reaction occurs 
within specified tine, Change amount of liquid 
calalyst in one drop increments, Increasing the 
amount of catalyst decreases reaction lime. 


(9) Reeord mixture ratio deterniined in 
substep 8. 


¢. Prepare a 50-100 gram hand-mixed 
adhesive for installing insulation, as outlined 
in step f. Make sure materials are from same 
lot number as used in test mix. Slow curing 
adhesive must be thoroughly mixed within 6 
minutes, and fast curing adhesive within 3 
minutes, Use mixture ratio recorded in step f 
for fast curing adhesive, 


NOTE 


Varving quantities, as required by 
the installation, may be prepared 
if the mixture ratio is maintained. 


10-11. ELECTRICAL CONTROL ASSEMBLY 
SUPPORT ROD. 


10-12, The elects.cal control assembly support 
rod installation is pre-cast, silicone-base foam, 


a. Repair nicks, scratches, wd gouges lees 
than 1/16 inch deep as outlined in paragraph 
10-6. 


b. Repair nicks, scratches, and gouges mere 
than 1/16 inch deep but less than 1/3 the total 
surface of an insulator as outlined in paragraph 
10-7. 


c. Repair damage that exceeds limits of step 
b as outlined in remainder of this paragraph. 


d. Remove support rod. 


e. Repair insulation ag outlined in paragraph 
10-8. 


{. Remove protective film from surface of 
new insulation section. 


g. Reinstall support rod. Tighten nuts until 
a 0.002 inch gap exists between nut and spacer. 
If interference occurs between support rod and 
helium regulator supply line, insulation may be 
compressed to obtain clearance. 
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10-13. FAST-SHUTDOWN VALVE. 
10-14. The fast shutdown valve insulation is 
pre-cast, silicone-base foam. 


a. Repair nieks, scratches, and gouges less 
than 1/16 inch deep as outlined in paragraph 
10-5. 


b. Repair nicks, scratches, and gouges 
more than 1/16 inch deep but less than 1/3 the 
total surface of an insulator ag outlined in 
paragraph 10-7, 


c. Repair damage that exceeds limits of step 
b as outlined in remainder of this paragraph. 


d. Obtain the following equipment and mate- 
rials, or their equivalents. 


(1) Nylon webbing slrap 209744 
(Rocketdyne). 


(2} Buckles AVB-4 (FMC Corp). 


(3} Toluene (federal Specification 
T7'-T-548). 


(4) Insulator(s) 1° .052 or 146053 
(Rocketdyne), as requ’ red. 


(5) Sharpened weocen or plastic scraper 
for removing damaged insulation and adhesive. 


(6) Silicone primer RB0120-036 
(Rocketdyne). 


(7) Paintbrush to apply primer to metal 
surfaces. 


{8) Clean, lint-free cotton cloths. 


e. When performing this procedure, observe 
safety precautions and contamination and dam- 
age prevention requirements in R-3825-3, 
Volume I. 
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NOTE 


The following instructions must be 
read completely before starting the 
repair procedure to muke sure the 
procedure is understoad and to 
eliminate any delay once the repair 
is started, 


f. Using sharpened wooden or plastic 
seraper, carefilly remove damaged insulation, 


g. Clean (paragraph 10-7) exposed metal 
surface, 


WARNING 


The following procedure specifies 
silicone primer RBO120-086, which 
is flammable and must not be used 
near heat, sparks, or open flame, 

It is toxic. Inhalation of its vapors 
or prolonred contact with the primer 
enn Cause serious Dodily harm, Tn 
‘ase of prolonged exposure, immecdi- 
ately obtain fresh air and wash skin 
with soap and water, 


h. Apply a uniform brush coat of silicone 
primer lo exposed metal surface, In areas 
inaccessible to brush, primer may be applied 
with clean, lint-free cotton cloth, All areas 
must be primed thoroughly to make sure 
adhesive bonds to surface. Allow one hour 
drying time, Gently wipe off milky surface of 
primer until a clean, translucent film is 
obtained, 


CAUTION 


The pre-cast insulation is fragile 
and must be handled carefully to 
prevent damage, 


i, Carefully dry-fit new insulator section, 
or portion of section, to fast-shutdown valve, 
Trim insulator 146052 to clear cutout for lock- 
wire. It may be necessary to split insulator 
146053 for installation. 


j. Prepare adhesive (paragraph 10-10). Use 


slow-~-curing adhesive. Fast-curing adhesive 


may he used where repair consists of installing 


one or part of one insulation segment, 


WARNING 


The following procedure specifies 

an adhesive, which when mixed with 
catalyst, must not be allowed ta con- 
tact the skin or eyes, Eyo protection 
and protective clothing must be worn 
when handling the mixed substance, 
In case of contact, flush eyes for at 
leas! 15 minutes; wash skin with 

soap and water: and get medical 
attention, 


k. Apply adhesive to inside surfaee of 
insulator(s), Install insulators and apply hand 
pressure to initlate adhesion of insulation, 


tL. Instatf nylon webbing strap 209744 and 
buckle AVB-4 araurcd insulator segments ind 
pall strap handlight. 


m. After ‘osulation is installed, environment 
must remain at 70° to 100° F for a minimun: of 
8 hours for initial curing cycle; however, leave 
nylon strap in place for a minimum of 24 hours 
to allow complete curing of adhesive. 


n. Relieve clamping action of buckle AVB-4 
by bending with pliers. Remove strap 209744 
and discard. 


o. Remove protective film from surface of 
insulator repair area. 


WARNING 


The following procedure uses toluenc 
which is flammable and must not be 
used near heat or open flame. It is 
a toxic solvent. Inhalation of its 
vapors or prolonged contact with the 
liqnicdl can cause serious injury or 
death, 


CAUTION 
Cloth must not be soaked with tolu- 
ene. Excesa toluene destroys 
insulation and adhesive. 


p. Using clean cloth dampened with toluene, 


clean adhesive [rom fast-shutdown valve 
insulators. 
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10-15, FUEL BLEED LINE, 


10-16. The fuel bleed line insulation is poly- 
urethane foam, Repair is limited to cracks, 
gouges, or cuts less than 1/8 inch deep, 1/8 
inch wide, and 4 inches long. Repair damage 
within these limits as outlined in paragraph 
10-17, For damage in excess of these limits, 
notify Rockeldyne Representative. 


10-17, REPAIRING FOAM INSULATION, 


a. Obtain the follawing matericl and equip- 
ment, or their equivalents: 


(1) Vaporproof barrier malcrial 
(MIL-B-131), 


(2) Masking tape (Federal Specification 
UU-T-106). 


(3) Toluene (Federal Specification 
T'-1T-548), 


(4) Lint-free cotton cloth, 
(5) Sandpaper, No, 60 rit. 


(6) If high pressure tuel duct or fuel bleed 
linc insulation is to be repaired, red sealant 
RTV106 (General Electric). (Make sure storage 
life of sealant specified on container has not 
been exceeded, ) 


(7) If thrust chamber jacket purge Line 
insulation is lo be repaired, black sealant 
RTV103 (General Electric), or aerospace 
sealant 9C92-018 (Dow Corning Corp). (Make 
sure storage life of scalant specified on 
container has nol been exceeded.) 


(8) Spatula to apply and smooth sealant, 

b, When performing this procedure, observe 
safety precautions and contamination and dam- 
age prevention requirements in R-3825-3, 
Volume I, 


c. Sand damaged area, 
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WARNING 


Nylon cloth must not be used, since 
toluene is flammable and the nylon 
may generate static electrical 
sparks and ignite toluene vapors. 


e Toluene is flammable and must not 
be used near heat or open flame, 
It is a toxic solvent. Inhalation of 
its vapors or prolonged co utact with 
the liquid can cause scrious injury 
or death, 


d, Clean damaged area with clean, lint-free 
cloth dampened with toluene, 


WARNING 


The following procedure spc cifies 
sealants, which are flammable and 
must not be used near heat, sparks, 
or open flame, ‘They aire toxic, 
Inhalation of their vapors or pro- 
longed contact with the sealants can 
eause surious bodily harm. In case 
of prolonged exposure, immediately 
obtain fresh air and wash skin with 
goap ual water, 


e, On fuel high pressure duct or fuel bleed 
line, apply red scalant to damaged area and 
smooth with a spatula to original contour of 
duct or Hine. (Sealant working life is approx- 
imately 30 minutes. ) 


{f. On thrust chamber jacket purge line 
(helium chill line), apply black sealant or 
aerospace sealant to damaged area and smooth 
with a spatula to original contour of line. 
(Sealant working life is approximately 30 
minutes. ) 


g. Remove excess material with cloth 
dampened with toluene. 


h, Allow repaired area to cure at room 
temperature for 24 hours. Repair must be tack- 
free. If repair is still tacky, remove material 
with toluene and repeat repair procedure, 
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10-18. FUEL HIGH PRESSURE DUCT. 
10-19. The fuel high pressure duct insulation is 
polyurethane foam. Repair is limtted to cracks, 
poures, ot culg less than 1/& inen deep, 1/8 
inch wide, aid 4 inehes long. Repair damiape 
within these limits as outlined in paragraph 
10-17. For dumape in excess of these limits, 
notify Rocketdyne Representative, 
10-20. FUEL TURBINE KXHAUST DUCT. 
10-21, ‘The fuel turbine exhaust duet {nsulation 
is heat-dissipating black fluorelastomer. Dam- 
age consisting of seratehes or is confined to 
areas loss than 1/2 square foot is repaired as 
outlined in paragraph 10-22. Insulation damage 
that exeeeds 1/2 square foot is repaired as 
outline din paragraph 10-23, 
10-32. MINOR REPAIR. 

a. Obdtoin the following equipment and mate- 
rials, or thetr equivalents: 


(1) 12-4327 coating (Dyna-Therm Corp). 
(2) No. 2 Zahn viscosimeter. 


(3) One to 1-1/2 inch natural-bristle artist 
brush. 


(4) Methyl-isobutyl-ketone (Federal Speci- 
fication (TT-M-268), (Required only if coating 
D-4327 requires thinning. ) 


b. When performing (his procedure, observe 
safety precautions and contamination and 
damage prevention requirements in [t-3825-3, 
Vohime I, 


WARNING 


The folloving procedure specifies 
methyl-isobutyl-ketone, which is 
flammable and must not be used 
near heat, sparks, or open flame. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury, 


@ The follcwing procedure specifies 
coating 1'-4027, which is flammable 
and muse not be used near heat, 
sparks, or open flame, It is toxic, 
Inhalation of its vapors or prolonged 
contact with the coating can cause 
serious bodily harm, In case of 
prolonged esposure, inmmediately 
obtain fresh air and wash skin with 
soup and water, 


c. Using No. 2 Zahn viscosimeter, check 
viscosity of coating. Viscosity of 60-120 
seconds is acceptable, Dilute coating with 
methyl -isobutyl-ketone (TT-M-268) if necessary. 


d. Using brush, apply coating, brushing in 
one direction only. 


e. Allow coating to ais .yvy 24 hours before 
handling. 
10-23. MAJOR REPAIR. 


a. Obtain the following » quipment and mate- 
rials, or their equivalents: 


(1) Coating D-4327 (Dyna-Therm Corp). 


(2) Artist brush, one to 1-1/2 inches, 
natural bristle. 


(3) Aluminum cleaner Turco 4142, (Turco 
Proctucts). 


(4) Clean, line-free cloth. 

(5) Distilled or deionized water. 

(6) Wire brush SS-15 or $$-46 (Gordon 
Brush Co). (Required only if corrosion is 


encounter2d. ) 


(7) Methyl-ethyl-ketone (Federal Specifi- 
cation TT-M-261). 
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(8) Gascous nitrogen (MIL«P-27401) or 
gaseous heham., (Refer to R-3825-3, Vohmne 1.) 


(9) Methyl-isobutyl-ketone (Federal 
Specification TT-M-268). (Required only uf 
coating D-4327 requires thinning. ) 


b. When performing thts procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3925-.3, Volume f. 


WARNING 


The following procedure uses methyl- 
ethyl-ketone, which is flammable and 
must not be used near heal, sparks, 

or open flame. Inhalation of its vapors 
or prolonged contact with the liquid 
can cause serious injury or death. 


c. Using clean, lint-tree cloth moistened with 
methyl-ethyl tone, clean damaped coating 
and surface unlil surface metal is exposed. If 
aurface metal has evidence of corrosion, wire- 
brush surface until bright metal surface 
appears. 


ad. Mix 1/4 pound of aluminum cleaner 
Turco 4142 with 2-1/2 quarts of hot water to 
make an alkaline cleaning solution. 


NOTE 


Varying quantities of alkaline cleaning 
solution may be prepared if the ratio 
of cleaner to water in step dis 
maintained. 


@, Using clean, lint-free cloth, clean area 
with alkaline solution umil al) traces of methyt- 
othyl-Ketone are removed. 


f. Using clean, lint-free cloth saturated with 
distilled water, clean area until all traces of 
alkaline solution are removed. 


g. Perform a water-break test by pouring a 
small amount of distilled or deionized water over 
cleaned area. An unbroken water film indicates 
area is clean. If water forms into small drop- 
lets, repeat steps ¢c through g until water film 
indicates that area is clean. 
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h, After water-break test, dry surface with 
gaseous nifraven or helium, 


WARNING 


The following procedure specifies 
coutine D-4327, which is flammable 
and must nel bO used near acat, 
sparks, o open flame, [tis toxic, 
Inhatrtion of its vapors or prolonped 
contact with the coatiny can cause 
serious bodily harm. tn case of 
prolonged exposure, unimediate ly 
obtiin fresh itiv and wash shin wilh 
soap and water, 


i, Apitite coating D-43297 for 4-5 minutes, 
WARNING 


The following procedure uses methyl 
igobutyl-ketone, Which is fiammable 
and must not be used near heat, 
sparks, or open flame. Inhalation of 
its vapors or prolonged contact with 
the liquid can cause serious injury. 


j. Using No. 2 Zahn viscosimeter, check 
viscosity of coatlng. Viscosity of 60-120 
seconds is acceptable. Dilute coating with 
methyl -isobutyl-ketone (TT-M- 268) if necessary. 


k. Using brush, apply coating, brushing in 
one direction only. 


1, Allow coating to air dry 24 hours before 
handling. 
10-24. HEAT EXCHANGER INLET TUBS. 
10-25. The heat exchanger jnict tube insulation 
is Micro-Fibre. Repair this insulation as 
outlined in paragraph 10-26. 


10-26. REPAIRING MICRO-FIBRE INSULA- 
TION. Repair of Micro-Fibre insulation 
consists of taping cut or split insulation or 
covering (paragraph 10-27), filling crushed or 
damaged areas that constitute 1/3 or legs of 

the total insulation area (paragraph 10-28), or 
repairing crushed or damaged areas that exceed 
1/3 of the total area or are wet or contaminated 
with hydraulic oil (paragraph 10-29). Except 
as noted, the following: equipment and materials, 
or their equivalents are required: 
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4a, Maicro-Fibre felt, Type E or 475 (4 +1 
1h “cu ft) (Johns- Manville Products). (Not 
required for paragraph 10-27 rcpair. ) 


bo. ‘Tape, aluminum, pressure-sensitive, 
(Minnesota Mining and Mix), (One- or 2-inch 
wide as appropriate, ) 


c. Knife. ‘To cut tape and insulation. (Not 
required for paragraph 10-27 repair.) 


de ‘Prichioroethylene (MIL-T-27602). 
(Required only if area to be repaired is suiled. ) 


o Clean, lint-free cloth. (Required orly if 
tread to be repaired is soiled.) 


f. Tying tape RNG150-026 (Rocketdyne), (Not 
required for paragraph 10-27 or 10-28 repair. ) 


g White sealant RTV-102 (General Mlectric). 


WARNING 


The following procedure specifies 
trichloroethylene, which is a toxte 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid can 
cause serious injury ov death. 


a. If exterior taped surface is solled, clean 
surface with clean, lint-free cloth dampened 
with trichloroethylene. Allow surface toa dry 
thoroughly. 


b. Apply strip of aluminum tane over 
damaged area, overlapping each side of cut a 
minimum of 1/2 inch, or wrap tape around 
circumference of component, overlapping tape 
a minimum of 1/2 inch until damaged area is 
covered. Wrap tape with a minimum of tension 
to prevent compressing insulation. 


WARNING 


The following procedure specifies 
white sealant RTV-102, which is 
flammable and must not be used 
near heat, sparks, ov open flame, 
Its toxic, Inhalation of its vapors 
or prolont cd contact with the 
sealant can cause serious bodily 
hari. Fn ease of nrolonged 
exposure, immediately obtain 
fresh air and wash skin with soap 
and water, 


¢. Seal wrinkled edges of tape with white 
sealant, 


10-28, Repairing Damayed Insulation (Less 


Than 1/3 of Insulation Arca Damaged), 


WARNING 


The following procedure specifies 
trichlorocthylene, which is a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the Hquid can 
cause serious injury or death, 


a. If exterior taped surface is soiled, clean 
surface with cican, lint-free cloth dan.pened 
with trichlorocthylene. Allow surface to dry 
thoroughly, 


b, Place sheet of insulation on a plywood 
board, or equivalent. Using sharp knife, cut 
cnough insulation to match and fill crushed or 
damaged area, 


e. Pill crushed or damaged area with 
insulation, 


d, Wrap aluminum tape around circumference 
of component, overlapping tape a minimum of 
1/2 inch until crushed or damaged a-ea is co 
covered, Wrap tape with a mininium of tension 
to prevent compressing insulation. 
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WARNING 


The following procedure sper ifies 
white sealant RTV-102, which is 
flanimible and must nut be used 
near heat, sparks, or open tlame, 
Tt is toxic. Inhalation of ils vapers 
or prolonged contact with the 
sealant Can cause sertous bodily 
hatin, Tn case of prolonged 
exposure, indaediately obtain 
fresh cir and wash skin wilh soap 
and water, 


® Seal wrinkled edjres of tape with white 
secant. 


10-29, Ropairing Damaged tisulation (Greater 
Than 1/3 of Ingotation Acca Damaged). 


a. Using sharp knife, cut outire length of 
tape. Rentove tape and first layer of insulation, 
Remove secoud layer of tnsulation if damaged, 
If both layers dre removed, take extreme care 
to prevent damaging component. 


b. Using sharp knife, trim Micro-Fibre 
insulation on adjacent component if insulated. 
Take extreme care to prevent damaging 
component. 


WARNING 


The following procedure specifies 
trichlorocthylene, which ls a toxic 
solvent. Inhalation of its vapors or 
prolonged contact with the liquid 
ca. cause serious injury or death. 


c. UW surface of component is exposed, clean 
surface using clean, lint-t ee cloth dampened 
with Lrichlorocthylene., Allow surface to dry 
thorouglily. 


ct. Place sheet of insulation on 2 plywood 
board, or equivalent, Using sharp knife, cut 
insulation to replace rentoved insulation, Trim 
or cut insulation as required to ensure access 
to leal test ports. 
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c, Install insulation (one or 2 layers) on 
component, baiting new insulation against insal- 
ation on adjacent cor’ponent, if existing, Secure 
insulation with tying tape, 


f, Cover insulation with aluminun tape. 
Overlap tape approximately 1/2 ineh, tne luidtiay 
tape on adiaeent component, if existing. Wrap 
tape with a minimum of tension lo prevent 
compressing insuliion, 


WALINING 


The follawing procedure specifies 
while sealmt RYV-102. which is 
unmable and must not be used 

near heat, Sparks, or open fhane, 

It 1s Goxic. Inhalation of its vapors 
ov prolonved contaet with the sealunt 
ean cause serious bodily iaaem, tn 
crse of prolonged exposure, immedi - 
ately obtain fresh air and wash skin 
with soap and water, 


g. Seal wrinkled edges of tape with white 
sealant, 


10-30. INTEGRAL HYDROGEN-HELIUM 
START TANK. 


10-31. Refer to section XI for repair of the 
interral hydrogen-helium start tank ingulation. 


10-32, MAIN FUEL VALVE. 


10-33 The main fuel valve insulation ts pre- 
cast, silicone base foam. 


a. Repair nicks, scratches, and gouges less 
than 1/16 inch deep as outlined in paragraph 
10-6. 


b. Repair nicks, scraiches, and gouges more 
than 1/16 inch deep but less than 1/3 the total 
surface of an insulator as outlined in paragraph 
10-7, 


c. Repair damage that exceeds limits of step 
b as outlined in remainder of this paragraph. 


d. Obtain the fellowing equipment and mate-~ 
rials, or their equivalents: 


(1) Sharpened wooden or plastic scraper to 
ruingve dainaged tugulation. 
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(2) New insulator(s) to replace damaged 
insulation. (Refer to R-3825-4 to obtain 
appropriate insulator part number.) 


(3) Strap, nylon webbing, 209744 
(Rocketdyne), 


(4) Buckle AVB-4 (American Viscose 
Division, FMC). 


(5) Tohtene (Federal Specifieation 
PRAT. 548), 


(6) Silicone primer RBO120- 036 
(Rocketdyne), 


C7) Paintbrush lo apply primer, 
(8) Clean, Hnl-free cottun cloths, 


e. When performing this procedure, abserve 
safety precautions and contamination and 
damage prevention requirements in K-3825-3, 
Volume TI, 


{, Remove components cr parts that hinder 
access to area to be repaired. 


gf. Using sharpened wooden or plastic 
seraper, carefully remove damaged insulation, 


h. Clean (paragraph 16-9) exposed metal 
surface, 


WARNING 


The following: procedure succifics 
silicone primer RBO120-096, which 
is Maminable and must not Le used 
near heat, sparks, or vpen fiatne, 

It is toxic, Inhalation of its vepors 
or prolonged contact with the primer 
can cause serious bodily harm. In 
case of prolonged exposure, immedi- 
ately obtain fresh air and wash skin 
with soap and water. 


i. Apply a uniform brush coat of silicone 
primer to exposed metal surface. In areas 
jnaccesgible to brush, primer may be applied 
with clean, lint-free cotton cloth. All areas 
must be primed thoroughly to make sure 
adhesive bonds to surface, Allow one hour 
drying time. Gently wipe off milky surface 
of primer until a clean, translucent film is 
obtained, 


CAUTION 


The pre-cast insulation is friigile 
and must be handled carefully to 
prevent damare, 


j. Using care, dry~fit new insulater section, 
or portion of section, to main fuel valve, 


k, Prepare adhesive (paragraph 10-10), 
WARING 


The following procedure specifies 
aniulhesive, whieh whorn mixed with 
eatalyst muse not be altowed to con- 
tact (he skin or eyes. lye protection 
iid preective clothings oniust be worn 
when handling the suixed substance, 
in case of cantac?, flush eyes for at 
least 15 niinutes; wash skin with soap 
and waters ane pet medical attention, 


1, Using sealant pun or spatula, apply cata- 
lyzed adhesive to inside surface of insulator(s), 
When using balk material, distribute adhesive 
With printbeush having approximately one-inch 
briitles. 


m. Do not remove protective film from 
enterior surface of insulator(s) at this time. 


n, Install insulator(s)., Apply hand pressure 
to initiate adhesion of insulator(s) to main fuel 
velve, 


o. install strap 209744 and buckle AVB-4 
around main fuel valve. Handtighten only. 


p. Following installation of insulation, 
environment must remain at 72’ to 100 F fora 
minimum of 24 hours to allow complete curing 
of adhesive, 


q, Relieve clamping action of buckle AVB-4 
by bending with pliers. Romove straps 209744 
ant discard. 


r. Reinstall any previously removed 
components or parts. 


8. Remove protective film from surface of 
insulator(s), 
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WARNING 


‘Toluene is flammable and must not 
he used near heat or open flame. It 
is a toxic solvent. Inhalation of its 
vapors or prolonged contact with 
the liquid can result in serious 
injury or death, 


CAUTION 


Cloth taust not be soeked with toluene, 
Excess toluene destroys insulelton 
and achesive. 


t. Using clean cloth chunpened with Lolucne , 
Clean adhesive from insulators, 
10-34. MiX'TURE RATIO CON'FROL VALVE, 
10-35. The mixture ratio control valve ingu- 
lation is Micro-Fibre. Repair this insulation 
as outlined in paragraph 10-26. 
10-36. OXIDIZER BLEED LINE. 
10-37. The oxidizer bleed line insulation is 


Micro-Fibre. Repair this insulation aa outlined 
in paragraph 10-26. 


10-38. OX.DIZER 3LEED VALVES. 
10-39. ‘The oxidizer bleed valve insulation is 


Miecro-Fiore. Repair this insulation as outlined 
in puragraph 10-26. 


10-40. OXIDIZER HIGH PRESSURE DUCT. 


10-41. The ingulation on the oxidizer high 
pressure duct lower elbow and between the upper 
elbow and the MOV is Micro-Fibre. The 
remaining insulation 1s polyurcthane foam. 
Repair Micro-Fibre insulation as outlined in 
paragraph 10-26. Repair polyurethane foam 
insulation (see figure 10-4) as follows: 


a. Repair nicks, scratches, and gouges less 
than 1/13 inch deep as outlined in paragraph 
10-6. 


b. Repair nicks, scratches, and gouges 
more than 1/16 inch deep but less than 1/3 the 
total surface of an insulator ag outlined in 
paragraph 10-17. 
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c. Repair damage that exceeds Limits of 
step b by replacing the damayed insulator(s) 
as outlined in remainder of this paragraph. 


d, Obtain the following equipment and 
materials, or theic equivalents: 


(1) Sharp knife to remove damaged 
insulator(s), 


42) Abrosive cloth, 40 prit. 


(3) Scft-bristle brush to remove loose 
particles, 


(4) White sealant RLY-102 (General 
Sleetric), 


(5) New insulatoe(s) to replace damaged 
insulation. (Refer to 1¢-3825 -4 for insulater 
part numbers. } 


(6) Strap, nylon webbing, 209744-25 
(Rocketdyne) and buckle AVB-4 (American 
Viscose Division, FMC). (Required only if 
clamping in addition to clamping provided by 
straps on duct is required to replace damared 
insulator(gs).) 


(7) External coating RB0120-030 
(Rocketdyne). 


e. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


f. Remove components or parts that hinder 
aecess to area to be repaired including strap(s) 
tha: secure insulation, 


gz. Using sharp knife, carefully cut existing 
adnesive bond joint and remove damagred 
insulator. To improve repair, slightly undercut 
adjoining insulator. 


h. Using abrasive cloth, abrade rough edges 
of existing insulator(3) at cut-out area. 


i. Using soft-bristle brush, brush cut-out 
area to remove loose particles. 


j. Dry-fit new insulator(s). 
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Figure 10-4, Oxidizer High Pressure Duct Polyurethane Iusalation 


NOTE 


A broken insulator may be used if it 
is not broken in more than two pieces. 


k. If damage was extensive install new 
insulation in the following sequence: 


(1) 146016-1 and 146016-2 


(2) 146019-1 and 146019-2 


3) 146013-1, 146013-2, 146014-1, and 
146014-2. 


(4) Four insulators 146007, 


(5) 146009-3, 146012-3, 146012-5 
146009-5, 146010-3, and 146010-5. 
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WARNING 


The following procedure specifies 
white sealant RTV-102, which is 
flammable and must not be used 

near heat, sparks, or open flame. 

It is toxie. Inhalation of its vapors 
or prolonged contact with the sealant 
can eause serious bodily harm. In 
case of prolonged exposure, immedi- 
nlely obtain fresh air and wash skin 
with soap and water, 


I}, Apply an even coat of white sealant to 
muting surface of Caeh insulater(s). Apply an 
even cou of sealant to any broken surfaces of 
iInsulator(s), 


in, Secure insulator(s) with strap 20974 £-26 
ond buckle AVIS-4, Pall strap handtipht. 


n, Install strap and buckle longitudinally over 
insulators 146019-1 and 146019-2 and around 
insulators 146016-1 and 14601G6-2, and hand- 
lighten strap to hold insulators as close as 
possible, 


0, Fill any gap between insulators on upper 
porlion of oxidizer high pressure duct as 
follows: 


(1) Gaps smaller than 3/8 inch can be filled 
by shifting insulators to divide the gap in twa; 
then filling the twa smaller gaps with white 
sealant. 


{2) Gaps larger than 3/8 inch must be 
filled by culling a segment from a spare insula- 
tar with a sharp knife or equivalent tool. Install 
sopment in place using white sealant. 


p. if insulation is not complete on flange 
area of oxidizer high pressure duct, complete 
insulation of flange as follows: 


(1) Obtain polyurethane foam material of 
similar thickness and contour from field site 
supplies. 


(2) Trim material, as necessary, to fit 


area of high pressure duct flange to be insulated. 


(3) Install fitted insulation in place using 
white sealant. 


q. Fill all mating joints of insulators with 
white sealant. Fill joints flush with surface 
of insulation. 
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v. Fill area between insulation and flanges 
with white sealant. 


s, Coat exposed insulation with external 
coating. 


t. Allow adhesive to cure 24 hours, 


u. After adhesive has cured, remove excess 
slraps leaving only straps shown in fipure 10-4, 


10-42, OXIDIZER INLET DUCT, 


10-43, The oxidizer inlet duct insulation is 
polyurethane foam, 


a. Repair nicks, scratches, and goures less 
than 1/6 inch deep as outlived in paragraph 
10-6, 


b. Repair nicks, scratches, and gouges more 
than 1/16 inch deep but less than 1/3 the total 
surface of an insulator as outlined in paragraph 
10-17%. 


ce. Repair damage that exceeds limits of step 
b by replacing the damaged insulatot(s} as out- 
lined In remainder of this paragraph. 


d. Obtain the following equipment and mate- 
rials, or thety equivalents: 


(1) Sharp knife to remove damaged 
insulator(s). 


(2) Abrasive cloth, 40 grit. 


(3) Soft bristle brush to remove loase 
particles. 


(4) White sealant RTV-102 (General 
Electric). 


(5) New insulator(s) to replace damaged 
insulation. (Refer to R-3825-4 for insulator 
part numbers. ) 


(8) Strap, nylon webbing, 20°744-27 
(Rocketdyne) and buckle AVB-4 (American 
Viscose Division, FMC). (Required only if 
clamping in addition to clamping provided by 
straps on duct is required to install damaged 
insulator(s). ) 


(7) Spatula, gtainless-steei to remove 
excess sealant. 
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e. When performing this procedure, observe 
safety precautions and ecntamination and damiuge 
prevention requirements in R-3825-3, Volume I, 


f, Remove components or parts that hinder 
access to area to be repaired including strap(s) 
that secure insulation, 


g. Using sharp knife, earefully cut existing 
adhesive bond joint and remove damaged —.. 
insulator, To improve repur, slightly under- 
cut .djoining insulator, 


h. Using abrasive elowh, abrade rough edires 
of existing insulator(s) at cut-out area, 


i, Using sofi-bristle brush, brush cul-oud 
area lo remove loose parlicies. 


WARNING 


The following procedure specifies 
while sealant RTV-102, which is 
flammable and must not be used 
near heat, sparks, or open flame, 

It is toxic. Inhalation of ils vapors 
or prolonged contact with the sealant 
can cause serious bodily harm, 

In case of prolonyed exposure, 
inunediately obtain fresh air and 
wish skin with soap and water, 


CAUTION 


Whenever this procedure requires 
the application of white scalant, use 
only enough sealant to bond joint, 

If excessive sealant is used, it can 
be forced from the bond joint when 
the slrap is tightened, creating a 
bead on either or both sides of 
insulation that could cause binding 
during gimbaling, 


Dry-fit and install insulators) 146003 -3 
aia 146003~-5 around each bellows section 
of the oxidizer inlet duct (see figure 10-5) as 
follows: 


NOTE 
A broken insulator(s) may be used 


if it is not broken in more than two 
pieces. 


(1) Using sharp knife or abrasive cloth, 
trim ends of insulator(s) 146003-5 as necessary, 
to obtain a Clearance of approximately 0,125 
inch between bellows and insulator, ‘Prim an 
even amount of material from each end of 
insulator, to prevent possible binding. 

(2) Repeat substep 1, to obtain same fil for 
insulator(s) 146003-3, 


(3) Install insulator(s) on bellows. 


(4) Apply an even coat of white seatant to 
any broken surfaces of insulator(s), 


(5) Apply an even coat of white sealant to 
mating surfaces of insulators, Secure with 
strap 209744-27 and buckle AVB-4, Pull stcap 
handtip ht. 


k. Dry-fit and instat! insulator(s) 146004 
(see figure 10-5) as follows: 


(1) Using sharp knife or abrasive cloth, 
trim one end of insulator(s), as required, to 
obtain clearance of approximately 0,090 inch to 
insuzators 146004 and 146003-5, If more than 
one insulator is being installed, trim an equal 
amount from each insulator end shown in 
figure 10-5. 


(2) Apply an even coat of white sealant to 
mating surfaces of insulators. Install insulator(s) 
around center flange of inlet duct and secure with 
Strap 209744-27 and buckle AVB-4, Pull strap 
handticht. 


lL. Dry-fit and install insulator(s) 146005, 
146005-3, and/or 146005-5 (see fipure 10-5) 
as follows: 


(1) Using sharp knife or abrasive cloth, 
triin one end of insulator(s), as required, to 
obtain clearance of approximately 0.090 inch to 
insulators 146003-3. If more than one insulator 
is being installed, trim an equal amount from 
each insulator end shown in figure 10-5. 


(2) Apply an ever. coat of white sealant to 
mating surfaces of insulators, Install insula- 
tor(s) (see figuie 10-5) and secure with strap 
209744-27 and buckle AVB-4, Pull strap 
handtight, 
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Figure 10-5. Oxidizer Inlet Duct Insulation 
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Filt all bonded joints of insulators with 
Fill joints flush with surface 


m, 
white sealant, 
of insulation, 


n. Using a thin, flexible object, such as 
narrow stainiess-sleel spatula, remove any 
adhesive tit may prevert free inovement of 
insulators duving gimbaling. 

o, Allow adhesive to cure 2¢ hours, 


p. After adhesive has cured, remove excess 


straps, leaving only straps shown in figure 10-5, 


10-44, O8fDIAZER TURBINE, 
10-40. The insulation is Micro-Fibre, Repair 


this instlation as outlined in paragraph 10-26, 


10-40. OXIDIZER TURBINE BYPASS VALVE, 
190-47. The oxidizer turbine bypiss valve 
insulation is pre-cast, silicone-base foam, 


a, Repair nicks, scratches, and gouges 
less than 1/16 inch deep as outlined in paira- 
rraph 10-8, 


bh, Repair nicks, scratches, and goures 
more ihan 1/16 inch deep but less than 1/3 
Ue {otel surface of an insulator as outlined ja 
paragraph 10-7, 


¢, Repair damage that exceeds limits of 
siep bas outlined in naragraph 10-8, excepl on 
insulator [46054-7, do not apply adhesive on 
surface that mates with side of vent port relief 
valve. Make sur? surface around ccnterhole 
has a cout of adhesive. to provide a vapor seal, 


10-48, OXIA TURBOPUMP PUMP 
MOUNT, 


10-49, The insulation is Micro- Fibre, 
this insulation as oufiined in paragrapy 10-26, 
10-50. OXIDIZER TURBOPUMP YOUUTE, 


16-51, The oxidizav turbopump volute ingula~ 
fion ig pre-cast, silicone base foum, 


Repair 


a. Repair nicks, scratches, and pouges less 
than 1/16 inch deep as outlined ia paragraph 
10-6. 


b. Repair nicks, seratches, and pouges more 
than 1/10 inch deep but tess than 1/3 the total 
surface of an insulator as oullined in paragraph 
10-7. 

c. Repair damage that excecds limits of 
step b as owlinced in remainder of this para- 
graph. 


d. Obtain the following equipment and mate- 
rials, or theiyv equivalents: 


(1) Sharpened wooden or plastic scraper 
foc removing damaged insulxtion, 


(2) Silicone primer RBU120-036 
(Rocketdyne). 


{3} Natural-biistle paintbrush, 2-inch, 
disposable. 


(4) Clean, lint-free cloths. 
(3) New insulator(s) to replace damaped 
insulation. (Refer to R-3525-4 for insulator 


part numbers. } 


(6) Toluene (Federdl specification 
TT-T-548), 


(7) Siticone-base foam and catalyst 
RBO130-068 (Rocketdyne), 


(9) Sharp knife, 

(9) Sandpaper, No. 80 grit. 

(10) Gaseats nitrogen or hehum. (Required 
only if desired Lo remove loose narticles by 
blowing rather than brushing.) 


(11) Spatula. stainless steel, G-inch blade. 


(12) External coating RB0120-030 
(Rocketdyne), 


¢, When performing this procedure, observe 
siiety precautions and contamination and damage 
prevention requirements in R-3825~3, Volume f. 
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f. If necessary, disconect clamp assemblies 
securing oxidizer bleed line and harness assem-~ 
blies to allow enough movement of the line and 
harness to install insulation, 


g. Using sharpened wooden or plastic 
scraper, carefully remove damaged insulation, 


h, Clean (paragraph 10-9) exposed metal 
surface, 


WARNING 


The following procedure specifies 
silicone primer RBO120-036, which 
is flammable and must not be used 
near jieat, sparks, ov open flame. 

iH is toxic. Inhalation of its vapors 
oy prolonged contact with the primer 
can cause serious bodily harm. In 
tase of prolonred exposure, immedi- 
ately obtain fresh air anc wash skin 
with soap and water, 


i. Apply a uniform brush coat of silicone 
primer to exposed metal surface. In areas 
jnaccessible to brush, primer may be applied 
with cloan, lint-free cotton cloth. All areas 
wust be primed thoroughly to make sure 
adhesive bonds to surface. Allow one hour 
drying lime. Gently wipe off milky surface 
of primer unti) a clean, translucent film is 
obtained, 


CAUTION 


The pre-cast insulation is fragile 
and must be handled carefully to 
prevent damage. 


j. Using care, dry-fit new or portion of new 
insulator, observing the following: 


{f) On insulator 146002-5, it may be 
necessary to split insulator tu allow radii of 
insulator and volute mounting pad to contact 
each other. 


(2) On insulalors 146002-13 or 146002-17, 
make sure radii of insulatur(s) and MRCV valve 
mounting pad make contact. 


k, Prepare adhesive (paragraph 10-30), 
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WARNING 


The following procedure specifies 
Silicone base foam and catalyst 
RBO130-068, which may irritate 
skin, Protective clothing must be 
worn when handling material, In 
case of contact, wash skin wilh 
soap and water. 


l. Spread adhesive smoothly over entire 
inside surface of insulator. 


m. Immediately reinstall adhesit e-coated 
insulator in original position, and apply hand 
pressure to initiate adhesion of insulation to 
volute surface. Adhesive must be applied and 
insulator reinstalled as quickly as possible. 
Insulator will not adhere to surface of volute if 
adhesive has started to set. 


n. apply adhesive to joints between edges of 
insulation and volute flanges and into areas 
where insulation is not adhering to volute. 


WARNING 


Toluene is fiammahle and must not 
ve used near heat or open flame. U 
is a foxic solvent. Inhalation of its 
vapors or prolonged contact with the 
liquid can cause scrious injury or 
death. 


CAUTION 


Cloth must nut be soaked with toluene. 
Excaas toluene destroys insulation 
and adhesive. 


0. Following installation of insutation, 
environment must remain at 72° to 100° F for 
a minimum of 8 hours for initial curing cycle. 


' Allow insulation to cure for 24 hours, remove 


protective film, remove adhesive from surface 
of insulation using clean, lint-free cloth 
dampened with toluene. Clean by rubbing in 
one direction only and changing cloth frequently 
to ensure thorough cleaning. Do not alluw 
toluene to penetrate between insulator joints. 


p. Fill gaps and cavities in excess of 3/16 
inch between insulators with silicone-base foam 
aa follows: 


(1) Wear neoprene gloves. 
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(2) Place foam ona piece of metal, glass, 
ora sheet of polvethylene, Flatten foam info 
thin, round shape. 


(3) Pour half of catatyst over foam, 
Inunediately knead material by hand. Flatten 
acain and pour remainder of catalyst on foum, 
kneading it again. Complete kneading in one 
minute, since foaming and curing start 
immediately, 


(4) Press foam titer ial firmly into gaps 
or cavities, (Material continues to expand for 
15-30 minutes, } 


WARNING 


Compressed prs must not be used 
unless effective chip guarding is used 
and personal protection eyuipment is 
worn, 


{b} Allow material to cure 4d hours, Care- 
fully trim off excess material with a sharp 
knife, and blend suvface of surrounding area 
with sandpaper. After sanding, remove loose 
particles with low pressure (less than 30 psig) 
paseous nitrogen or helium, or by brushing. 


WARNING 


The following procedure specifies 
external coating RBO120-030, which 
may irritate skin, Profertive 
clothing must be worn when handling 
coating. tn case of contact, wash 
skin with soap and water. 


q. Using spatula. mix external coating py 
stirring one gram (53 drops) of catalyst into 
160 erams of base coating af 80° F. (Mixture 
working life is 8-10 minutes. ) 


r. Apply coating in une direction only with 
natural-bristle paintbrush. 


s, Allow coating to cure for at Jeast 72 hours 
before handling. 


t. ReinsteH clamps and attaching hardware 
disconnected to step EF. 


10-52, THRUST CHAMBER HAT BAND AND 
SUPPORT RING. 


10-53. The thrust chamber hat band and support 
ring insulation is pre-cast, silicone-base foam, 


a. Repair nicks, scratches, and gouges less 
than 1/16 inch deep as outlined in paragraph 10-6, 


b, Repair nicks, scratches, and gouges more 
than 1/16 inch deep but less than 1/3 the total 
surface Cf an insulator as outlined in paragraph 
10-7, 


c. ltepair damage that exceeds limits of step 
las Outlined in remainder of this paragraph, 


d. Obtain the following equipment and 
matéeriats, or their equivalents: 


(*) Sharpened wooden or plastic scraper 
for removing damaged insulation, 


(2) Silicone primer RBO120-036 
(Rocketdyne), 


(3) Paintbrush to apply primer. 
(4) Clean, lint-free cotton cloths. 


(5) New insulator(s) to replace damaged 
inswiation. (Refer to R-3825-4 to obtain 
appropriate insulator part number. ) 


(6) Zinc chromate sealer (W.P. Fuller 
Paint Co), $/16 inch thick by 3/8 inch wide, 
and long enough to seal plastic sheet around 
thrust chamber. "resstite tape 587.3 
(Interchemical Corp) may be substituted for 
zinc chromate sealer, 


(7) Plastic sheet, polyethylenc, b mils 
thick, and large enoush to wrap thrust chamber 
and seal damaged urea for vacuum application. 


(8) Hair-felt weatherstrip No, 97847 
(Sears, Roebuck, and Co) to pad sharp protrusions, 


(9} Portable vacuum pump, No, 54960 
(Van Waters and Rogers, Inc), 
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(10) Vacuum hose, 1/4 inch ID by 3/16 
inch wall thickness, No. 56433 (Van Waters and 
Rogers, Inc} long enough te intercomect 
component being repaired and vacuum pump, 


(11) Toluene (Federal Specification 
TT-T-548), 


e. When performing this procedure, observe 


safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


NOTE 


The following instructions must be 
read completely before starting the 
repair procedure, to make sure the 
procedure is understood and to 
eliminate any delay once the repair 
is started. 


f, Remove components or parts that hinder 
access to area to be repaired, including loosen- 
ing drain lines as neecssary to permit pussing 
plastic sheet between thrust chamber and drain 
lines, 


g, Using sharpened wooden or plastic 
scrapcr, carefully remove damaged insulation, 


h Clean (paragraph 10-9) exposed metal 
surface, 


WARNING 


The following procedure specifies 
silicone primer RB0120-036, which 
is flammable and must not be used 
near neat, sparks, or open flame. 

It is toxic, Inhalation of its vapore 
or prolonged contact with the primer 
can cause sertous bodily harm. In 
case of prolonged exposure, immedi- 
ately obtain fresh airy and wash skin 
with soap and water. 


#. Apply a uniform brush coat of silicone 
primer to exposed metal surface. In areas 
inaccessible to brush, prhiner may be applied 
with clean, lint-free cotton cloth, ATl areas 
must be primed thoroughly to make sure 
adhesive bonds to surface. Allow one hour 
drying time. Gently wipe off milky surface 
of primer until a clear, translucent film is 
obtained, 
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CAUTION 


The pre-cast insulation is fragile 
and must be handled carefully to 
prevent damage. 


j. Using care, dry-fit new or portion of new 
insulator to thrust chamber. See figure 10-6 
for location and identification of insulators. 


NOTE 
Hat bands No. 5 through No, & may 


be vacuum bagged individually or 
collectively. 


Support rings No. 2 through No. 4 
must be vacuum bagred collectively 
because of the thrust chanber sling 
bracket. 


® Support ring No, 1 may be vacuum 
bagged individually or collectively 
with support rings No, 2 through 
No, 4, 


k. Apply Presstite tape to entire circumfer- 
ence of thrust chamber above and below repair 
area at the following lucations, as applicable: 


(i) Below support ring No. 1, on exit 
flange, 


(2) Between support rings No. 1 and No, 2, 
directly on thrust chamber tubes. 


(3) Between support ring No. 4 and hat 
band No. 5, directly on thrust chamber tubes. 


(4) Between any hat bands, directly on 
thrust chamber tubes, 


(5) Above hat band No, 8 to edge of fuel 
manifold or directly on thrust chamber tubes, 


1. Wrap plastic sheeting around thrust 
chamber, over support rings or hat bands, and 
under overboard drain lines, taking approximately 
2-inch tucks in lower edge as necessary to 
provide fullness in plastic sheeting. 
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Figure 10-6. Thrust Chamber Hat Band and Support Ring Insulators 
m, Seal lower edge of plastic sheeting to WARNING 
Presstite tape. Make sure to provice enough 
fullness for sheeting to mold over and around The following procedure specifies 
insulation and thrust chamber components. adhesive RTV-560, which when 
After sealing to Presstite lape, allow sheeting mixed with catalyst, must not be 
to fold or drop clear of support ring or hat allowed to contact the skin or eyes, 
band insulation thal is being repaired, (A Eye protection and protective clothing 
strap or tiecord must be used to support must be worn when handling the mixed 
weicht of sheeting, ) substance. In case of contact, flush 
eyes for at least 15 minutes; wash 
n. Prepare adhesive (paragraph 10-10). skin with soap and water: and fret 


medical attention, 


0. Using sealant gun or spatula, apply 
catalyzed adhesive to inside surface of insula~ 
tor(s), When using bulk material, distribute 
adhesive with paintbrush having approximately 
one-inch bristles. 
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p. Do not remove protective film from 
exterior surface of insulator(s) at this time. 


q. Immediately install adhesive-backed 
insulator(s) in original dry-fitted position. 
Apply hand pressure to initiate adhesion to 
thrust chamber hat band er support ring. 


r. Tie a 3-inch-wide strip of plastic sheeting 
around support ring or hat band that ts being 
repaired. Masking tape may be used to prevent 
plastic strip and repair material from slipping 
off support ring or hat band. Tighten only as 
necessary to keep repair segment from shifting. 
(Vacuum procedure will apply pressure needed 
to secure segment to support ring or hat band. 


8s. Tape felt or other material over any 
sharp corners, protrusions, or studs that might 
tear or puncture plastic sheet when vacuum is 
applied. 


t. Raise plastic sheeting over support rings 
or hat bands, and seal sheeting to upper band 
of Presstite tape. Using additional Presstite 
tape, take tucks at intervals to take up excess 
slack, a8 necessary. Provide enough fullness 
for sheeting to be molded around each insulation 
segment and component (bracket, etc). 


u. Insert end of vacuum hose under over- 
lapped end of plastic sheeting, and apply 
additional Presstite tape to seal overlapped 
ends of sheeting and hose. 


v. Connect vacuum hose to vacuum pump. 
WARNING 


Compressed gas must not be used 
for cooling unless effective chip 
guarding is used and personal 
protection equipment is worn, 


w. Start vacuum pump, and resulate bleed 
valve to provide enough leakage to allow 
manipulation of plastic sheeting over insulation 
segments. Monitor yacuum pump for indication 
of overheating, If overheating occurs, cool 
pump with a fan or a flow of low-pressure (less 
than 30 psig) gaseous nitrogen (MIL-P-27401), 
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CAUTION 


Plastic sheeting must be loose engugh 
over insulation segments and edges of 
segments to prevent being stretched. 
Excessive stretching of plastic sheet 
over insulation segments will cause 
insulation to crack. 


x. Carefully arrange plastic sheeting to mold 
easily to insulation segments and into fillet areas 
at edge of seyments, and position segments 
squarely on support rings or hat bands. Use 
tiecord (tied around thrust chamber) to support 
plastic sheeting where necessary. 


y. Regulate bleed valve, as necessary, to 
increase gare (differential) pressure to 15-25 
inches of mercury, Maintain this pressure for 
a minimuin of 24-hour curing period, 


z. Allow insulation to remain undisturbed 
during 24-hour (minimum) curing period: then 
turn off vacuum pump. Temperature nist be 
stabilized at 72° to 100° F for the first 8 hours 
(minimum). 


aa. Remove plastic sheeting, tape, felt 
strips, and Presstite tape from thrust chamber. 


ab. Remove protective film from surface of 
each insulator. 


WARNING 


Toluene is flammable and must not 
be used near heat or open flame. It 
is a toxic solvent. Inhalation of its 
vapors or prolonged contact with the 
liquid can cavse serious injury or 
death. 


CAUTION 
Cloth must not be soaked with toluenc. 
Excess toluene destroys insulation 


and adhesive, 


ac. Using clean cloth dampened with toluene, 


clean adhesive from insulaters. 
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10-54, THRUST CHAMBER JACKET PURGE 
LINE, 


10-55. The thrust chamber jacket purge Ine 
insulation is silicone foam. Repair is limited 
to cracks, gouges, or cuts less than 1/8 inch 
deep, 1/8 inch wide, and 4 inches long. Repair 
damage within these limits as outlined in para- 
graph 10-17. For damage in excess of these 
limits, notify Rocketdyne Representative. 


10-56. THRUST CHAMBER TUBES, 


10-57. The thrust chamber tube insulation is 
pre-cast, silicone-base foam. 


a. Repair nicks, scratches, and gouges less 
than 1/16 inch deep as outlined in paragraph 
10-6, 


b. Repair nicks, scratches, and gouges more 


than 1/16 inch deep but less than 1/3 the total 
surface of an insulator as outlined in paragraph 
10-7, 


c. Repair damage that exceeds limits of 
step b as outlined in remainder of this para- 
graph. 


d. Obtain the following equipment and mate- 
rials, or their equivalents: 


(1) Sharpened wooden or plastic scraper 
for removing damaged insulation. 


(2) Silicone primer RB0120-036 
(Rocketdyne), 


(3) Paintbrush to apply primer. 
(4) Clean, lint-free cotton cloths. 
(5) Pressure plates. 


(G) Special rubber bard, 1-1/2 inches wide 
by 240 inches long (L. A. Standard Rubber). 


(7) Strap, nylon webbing, 209744 
(Rocketdyne). 


(3) Buckle AVB-4 (American Viscose 
Division, FMC). 


(9) Tensioner AVT-11C (American Viscose 
Thivision, FMC). 


(10) Toluene (Federal Specification 
TT-T-548), 


e. When performing this procedure, observe 
safely precautions and contamination anrl damage 
prevention requirements in R-3825-3, Volume I, 


NOTE 


The following instructions must be 
read completely before starting the 
repair procedure, to make sure the 
procedure is understood and to 
eliminate any delay once the repair 
is started. 


f, Remove components or parts lthat hinder 
xcecess to area to be repaired. 


g. Using sharpened wooden or plastic scraper, 
carefully remove damaged insulation, 


h. Clean (paragraph 10-9) exposed metal 
surface. 


WARNING 


The following procedure specifies 
silicone primer RB0120-036, which 
is flammable and must not be used 
near heat, sparks, or open flame. 

It is toxic. Inhalation of its vapors 
or prolonged contact with the primer 
can cause serious bodily harm, In 
case of prolonged exposure, immedi- 
ately obtain fresh air and wash skin 
with soap and water, 


i, Apply a uniform brush coat of silicone 
primer to exposed metal surface. In areas 
inaccessibie to brush, primer may be applied 
with clean, Jint-free cotton cloth. All areas 
must be primed thoroughly to make sure adhesive 
bonds to surface. Allow one hour drying time. 
Gently wipe off milky surface of primer until a 
clean, translucent film is obtained. 


CAUTION 
The pre-cast insulation is fragile 


and must be handled carefully to 
prevent damage, 
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j. Using care, dry-fit new or portion of new 
insulator to thrust chamber. (See figure 10-7 
for location and identification of insulators.) 


k. Instail special rubber band around thrust 
chamber and temporarily secure previously dry- 
fitted portion(s) of insulator(s) or entire 
insulators, 


I. Prepare adhesive (paragraph 10-10), 
WARNING 


The following procedure specifies 
adhesive RTV-560, which when 

mixed with catalyst, must not be 
allowed to contact the skin or eyes, 
Eye protection and protective clothing 
must be worn when handling the mixed 
substance. In case of contact, flush 
eyes for at least 15 minutes: wash 
skin with soap and water; and get 
medical attention, 


m, Using a sealant gun or spatula, apply 
catalyzed adhesive to inside surface of 
insulator(s), When using bulk material, 
distribute adhesive with paintbrush having 
approximately one-inch bristles, 


n. Do not remove protective film from 
exterior surface of insulator(s) at this time. 


o. Immediately install adhesive-backed 
insulator(s) in original dry-fitted position under 
special rubber band. Apply hand pressure to 
initiate adhesion to thrust chamber. 


p. Using same dash-numbered pressure 
plate as insulator(s) being installed, position 
plate under special rubber band and center over 
joint between insulators. 


NOTE 


Insulator(s) must be positioned cor- 
rectly and pressure plate must bear 
against hat band, tube support angle, 
hot-gas duct support, or fuel inlet 
duct, depending on which insulators 
are being repaired or installed. 


q. Inatall pressure plates around entire 
circumference of thrust chamber, even if only 
one piece of insulator or portion of insulator is 
being installed. 
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r. Install 3 straps 209744 through metal loops 
of pressure plates, as soon ag last plate has 
been installed. 


s. Install a buckle AVB-4 on each strap and 
pull strap handtigt t. 


t- Remove special rubber band from thrust 
chamber. 


u. Install tensioner AVT~-11C and tighten strap 
approximately 2-1/2 inches from one side only. 


v. After insulation ‘3s installed, environment 
must remain at 72° to 100° F for a minimum of 
8 hours for initial curing cycle. Leave pressure 
plates and straps in place a minimum of 24 
hours to allow curing of adhesive. 


w. Relieve clamping action of buckle AVB-4 
by bending with pliers. Remove all pressure 
plates and s:raps and return them to Rocketdyne 
Representative. 


x. Remove protective filn from surface of 
each insulator. 


WARNING 


Toluene ig flammable and must not be 
used near heat or open flame. Itigs a 
toxic solvent. Inhalation of its vapors 
or prolonged contact with the liquid 
Can Cause serious injury or death. 


CAUTION 
Cloth must not be soaked with toluene. 
Excess toluene destroys insulation 
and adhesive. 


y- Using clean cloth dampened with tcluene, 


_ Clean adhesive from insulators. 


R-~3825-3 Section X 
Volume II 


FUEL INLET MANIFOLD) SC 


209736-23 ——— oe 


Se 


209736 - es, 7 
209736-17 a eed <r 


209736 15 ——-— 


2O97TIF 13 ——, ee 
ae nee & 


SECTION 9 


SECTION 8 


_—~-—— SECTION 6 
_-—--— SECTION 5 


7 SECTION 4 


_-—— SECTION 3 


eas | - — SECTION 2 


HAT BAND 


INSULATOR BAND 
209796-13 


THRUST CHAMBER 
a 


TRRUST 


ei CHAMBER 
SUPPORT aie 
ANGLE CENTER INSULATOR 


BETWEEN THESE INSULATOR 


POINTS, 2 -23—. 
09736-23—._ 
INSULATOR PR 
209736-3 
ei INSTALL INSULATOR 
APPROXIMATFLY 
AS SHOWN 


ee 


CENTER INSULATOR 
BETWEEN THESE 
POINTS. 


1/16 INCH 
MINIMUM 


HA''BAND~ 
—_ 

THRUST 
CHAMBER 

TUBE SUPPORT TUBE 

ANGLE 

“EXIT RING 
DETAIL A DETAIL B DETAIL C 
J2+3-2-08 


Figure 10-7. Thrust Chamber Tube Insulators 
Change No, 1 - 18 March 1975 10-29/10-30 


R-3825-3 


Section XI 


Volume II 


SECTION XI 


INTEGRAL HYDROGEN-HELIUM START TANK 


J1-1. SCOPE, This section contains start 
tank cover, potting, and insulation repair 
information only. Post-maintenance testing 
is not included since testing is not required 
to validate repairs covered by this section, 


11-2, REPAIRING DAMAGED FIBERGLASS 
COVER, 


11-3. Figure 11-1 lists type and disposition 
for typical start tank fiberglass cover damage, 
A Rocketdyne Representative will provide 
disposition for damage outside the scope of 
figure 11-1, 

11-4. MINOR COVER REPAIR, 


a. Obtain the following equipment and 
materials, or their equivalents: 


(1) Abrasive cloth, No. 160 grit (Federal 
Specification P-C-451), 


(2) Trichloroethylene (MIL-T-27602), 
(3) CAB-O-SIL Filler (Cabot Corp). 
(4) Clean cloths. 


(5) Epoxy hardener ERL-2807 (Union 
Carbide Corp). 


(6) Epoxy resin ERL-2795 (Union Carbide 
Corp). 


(7) No, 181 Volan fiberglass cloth (Hess, 
Goldsmith, and Co), 


(8) Soft-bristle paintbrush. 
(9) Spatula. 
b. When performing this procedure, observe 


safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume J, 


c. Make sure insulation is not wet. If 
insulation is wet, refer to paragraph 11-11, 


d, Scrape or abrade all paint from a 2 inch 
area around surface to be repaired, 


e. Using No. 160 grit abrasive cloth, roughen 
area for bonding. 


WARNING 


Trichloroethylene is a toxic 
solvent, Inhalation of its vapors 
or prolonged contact with the 
liquid can cause serious injury 
or death, 


f. Clean area with trichloroethylene 
{MIL-T-27602), 


WARNING 


The following procedure specifies 
epoxy hardener ERU2807, which is 
toxic. Inhalation of its vapors or 
contact with the material can cause 
s€rious bodily harm. It must be 
used ina well-ventilated area, In 
case of contact, wash skin with soap 
and water, 


g. Prepare filler by adding one part epoxy 
hardener to 5 parts epoxy resin (Union Carbide 
Corp), by weight or volume, Mix thoroughly 
while adding CAB-O-SIL filler (Cabot Corp), 
Add filler until mixture is thick enough to stay 
in place on a vertical surface, 


h. Apply filler to crack, indentation, or hole 
in cover and fair to match contour ot tank. 


i. Allow filler to cure until hard, Length of 
time for filler tc cure is dependant upon temper- 
ature, which must be 55° F or above in the area 
of repair for the filler/resin to cure satisfac-- 
torily. Heat may be applied to raise the ambient 
temperature in the areaof repair to speed curing 
time. The approximate curing times are as 
follows: 


(1) At 55° F, 48 hours, 
(2) At 70° F, 16 hours, 
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CAUTION 


Damage can result if heat exceeds 
140° F at tank seals and components, 


(3) At 180° F, 4 hours. Do not allow tank 
seals or components to heat to a temperature 
above 140° F, 


j. After filler hardens, repeat steps e and 
f to prepare fiberglass cover surface for lami- 
nating resin, 


k. Cuta piece of fiberglass cloth large 
enough to overlap allsides of crack, hole, or 
indentation by one to 1-1/2 inches. 


1, Prepare a laminating resin by thoroughly 
mixing one part epoxy hardener with 5 parts of 
epoxy resin by weight or volume. (Life of 
mixture is approximately 15 minutes. ) 


m. Brush laminating resin on cleaned surface 
of cover; then position and press fiberglass 
cloth into resin, 


n, Thoroughly impregnate cloth by brushing 
with more resin mixture; then work out trapped 
alr bubbles with end of brush or spatula. 


WARNING 


Trichloroethylene 1s a toxic solvent. 
Inhalation of its vapors or pro- 
longed cc :tact with the liquid 

can cause serious injury or 

death. 


o, Using a clean cloth dampened with tri- 
chloroethylene (MIL-T-27602), remove excess 
uncured resin from adjacent areas. 


p. Allow resinto cure. (Refer to step 1 for 


approximate curing time. ) 
q. Paint (paragraph 11-8) repaired area. 


11-5. MAJOR COVER REPAIR (DAMAGED 
AREA 36 SQUARE INCHES OR LESS). 


a. Obtain the following equipment and 
materials, or their equivalents: 


(1) Abrasive cloth, No, 160 grit (Federal 
Specification P-C-451). 
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(2) Trichloroethylene (MIL-T~-27602). 


(3) Radiac saw and slow-speed drill motor 
(500 rpm maximum), or hacksaw blade. 


(4) Adiprene L-100 elastomer and MOCA 
catalyst (12-1/2 parts catalyst/100 parts 
elastomer) (Du Pont), or Narmco 7343 elastomer 
and Narmco 7139 Catalyst (12-1/2 parts catalyst/ 
100 parts elastomer) (Narmco Industries), or 
Uralane 5712, Parts A and B (50 parts B/100 
parts A) (Furane Plastics, Inc). 


(5) Methyl-~ethyi-ketone (Federal Specifi- 
cation I'T-M-261), 


(6) Malachite Green Dye (Allied Chemical 
Corp). 


(7) Scfi-bristle paintbrush. 
(8) Vinyl or polyethylene film, 


(9) No. 181 Volan fiberglass cloth (Hess, 
Goldsmith, and Co), 


(10) Epoxy hardener ERL-2807 (Union 
Carbide Corp). 


(11) Epoxy resin UE RL-2795 (Union Carbide 
Corp). 


(12) Clean cloths, 


(13) Cleaning compound (MIL-C-81302) or 
trichloroethane (MIL-T-81553). (These ma- 
terials are alternates for trichloroethylene 
(item 2) for removing excess resin, ) 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Using radiac saw or hacksaw blade, and 
being careful not to contact tank, remove dam- 
aged section of cover. (Blade must not penetrate 
cover more than 0.75 inch. ) 


d. Trim frayed edges of cover, 


e, Cut three patches from fiberglass cloth, 
Cut first patch so that when it is centered over 
cutout area it will extend equally around the 
cutout area 1-1/2 to 3 inches, Cut second patch 
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1/4 to 1/2 inch larger (in all dimensions) than 
first patch and cut third patch 1/4 to 1/2 inch 
larger {in ali dimensions) than second patch, 


{. Scrape or abrade all paint from area 
around surface to be repaired to same size 
(41/4, -0 inch) of largest patch: then, using 
No, 160 grit abrasive cloth, roughen area for 
bonding, 


WARNING 


Trichloroethylene is a loxic sol- 
vent. Inhalation of ils vapors or 
prolonged contact with the Uquid 
can cause serious injury or death, 


g. Clean area with trichloroethylene 
(MIL-T-27602), 


h. Qn tanks 303439 and J07571, remove and 
replace any wet insulation. (Refer to para- 
graph 11-11.) 


WARNING 


The following procedure specifies 
potting cornpound Uralane 5712, which 
is toxic. Inhalation of its vapors or 
contact with the material can rause 
serious bodily harm, It must be used 
in a well-ventilated area. In case of 
contact, wash skin with sotp and 
water. 


i. On tank 307579, do the following: 


(1) Prepare a polyurethane coating by 
mixing 100 parts of Adiprene L-100 elastomer 
with 12-1/2 parts uf MOCA catalyst, or 100 
parts of Narmco 7343 elastomer with 12-1/2 
parts of Narmco 7139 catalyst, or 100 parts A 
with 50 parts B or Uralane 5712, 


WARNING 


The following procedure specifies 
methyl-ethyl-ketone, which is 
flammable and must not be used 
near heat, sparks, or open flame. 
It is a toxic solvent. Inhalation of 
its vapors or prolonged contact 
with the liquid can cause serious 
injury or death, 


(2) Dissolve 175-200 grams of catalyzed 
elasiomer, prepared in substep I, in 50-60 
milliliters of methyl-etnyl-ketone (TT-M-261) 
and 1/2 pram of Malachite Green Dye. 


(3) Using soft brush, apply a Liberal coating 
of material prepared in substep 2 fo damaged 
g-aas resulling from removal of damaged cover 
section, ie, saw cuts, nicks, tears, etc. 


CAUTION 


Heat abcve 140° ¥ will damage tank 
seals and components. 


(4) Allow coating to cure 24 hours at ambient 
temperature, or cure by applying heat with a 
heat vun at 200° F for 30 ninutes ox a minimum 
of 125° F fora minimum of 90 minutes. Do not 
allow tank scajs cr components ta heat above 
140° F, 


j. Place vinvl or polyethylene filin over 
exposed insulation, stretch tu remove wrinkles 
and tuck under edge of fiberglass cover. (Vinyl 
or polyethylene film prevents laminating resin 
frum impregnating insulation. ) 


WARNING 


The following procedure specifies 
epoxy hardener ERL2807, which is 
toxic, Inhalation of ils vapors or 
contact with the material can cause 
serious bodily harm, If must be used 
ina well-ventilated area. In case cf 
contact, wash skin with soap and water, 


k, Prepare a laminating resin by thoroughly 
inixing one part epoxy hardener with 5 parts of 
epoxy resin by weivht or volume. (Life of 
mixture is approximately 15 minutes.) 


]. Brush resin on cleaned surface of cover 
around cutout and onto film covering insulation. 
Center smallest patch over cutout and press 
patch into resin. Thoroughly impregnate patch 
by brushing with more resin, and work out air 
bubbles with end of brush or spatula, Apply 
additional patches (largest patch last) in same 
manner as first patch. Do not exceed 5 minutes 
between application of patches, 


Change No, 1 - 15 March 1975 11-3 


Section XI R-3825-3 
Volume Ii 


WARNING 


Trichloroethylene is a toxic sol- 
vent. Inhalation of its vapors or 
prolonged contact with (i.e liquid 
can cause serious injury or death. 


m. Using clean cloth dampened with trichloro- 


ethylene (MIL-T-27602), clean excess uncured 
resin from adjacent area, 


n. Allow resinto cure. Length of time for 
resin to cure is dependant upon temperature, 
which must be 55° F or above in the area of 
repair for the resin to cure satisfactorily. 
Heat may be applied to raise the ambient 
temperature in the area of repair to speed 
curing time, The approximate curing times 
are as follows: 


(1) At 55° F, 48 hours. 
(2) At 70° F, 16 hours, 
CAUTION 


Damage can result if heat exceeds 
140° F at tank seals and components, 


(3) At 180° F, 4 hours, Do not allow tank 
seals or components to heat to a temperature 
above 140° F. 


o. Paint (paragraph 11-8) repaired area. 
11-6. MAJOR COVER REPAIR (DAMAGED 


AREA GREATER THAN 36 SQUARE INCHES), 
This task consists of cutting, removing, and 


replacing sections of the cover with an identical, 


undamaged section cut from a pre-cast cover, 
Damaged areas up to and including 600 square 
inches of cover surface in either or both hemi- 
spheres may be replaced, if the portion or 
portions removed do not include any part of the 
attach joint of the two hemispheres, 


a, Obtain the following equipment and mate- 
rials, or their equivalents: 


(1) Abrasive cloth, No. 160 grit (Federal 
Specification P-C-451), 


(2) Abrasive cloth, No. 120 grit (Federal 
Specification P-C-451), 


(3) Trichloroethylene (MIL-T-27602), 
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(4) Radiac saw and stow-speed drill motor 
(500 rpm maximum), or hacksaw blade. 


(5) No. 181 Volan fiberglass cloth (Hess, 
Goldsmith, and Co), 


(6) Epoxy hardener ERI-2807 (Union 
C-rbide Corp). 


(7) Epoxy resin FRL-2795 (Union Carbide 
Corp). 


(8) Soft-bristle paintbrush. 
(9) Spatula. 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R~3825-3, Volume I. 


ec, Using a felt pen or equivalent, diaw a line 
around portion of caver to be replaced, 


d. Cut 3 patches from fiberglass cloth. Cut 
first patch so that when it is centered over new 
section it will extend cqualiy arcaund the cutost 
area 1-1/2 to 3 inches, Cut second patch 1,4 
to 1/2 inch (in all directions) larger than first 
patch and cut third patch 1/4 to 1/2 inch (in all 
dimensions) larger than second patch, 


e. Scrape or abrade all paint from area 
around fiberglass cover surface to be replaced 
to same size (+1/4, -0 inch) of largest patch; 
then using abrasive cloth, roughen area for 
bonding, 


WARNING 


Trichloroethylene is a toxic solvent. 
Inhalation of its vapors or prolonzed 
contact with the liquid can cause 
serious injury or death, 


f. Clean area with trichlorocthylene 
(MIL-T -27602). 


g. Using radiac saw or hacksaw blad-, and 
being careful nol to contact tank, remove 
damaged section of cover, 


h. Using removed portion of tank cover as a 
template, place template onto new cover section 
and aline common girth axes of old and new 
covers. Outline template on new cover section, 
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i. Scrape or abrade paini from outer surface 
of new cover section within outlined area. 


j. Using abrasive cloth, roughen area for 
bonding. 


WARNING 


Trichloroethylene is a toxic solvent, 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death, 


k. Clean area with trichloroethylene 
(MII:-T-27602), 


1, Using radiac saw or hacksaw blade, 
carefully cut out new section of cover material 
to fit cutout on installed tank cover, with a 
joint gap of 1/8 inch maximum. 


m. On tanks 303439 and 307571, remove 
and replace any wet insulation. (Refer to 
paragraph 11-31.) 


n. Place new section of cover on tank. 
WARNING 


The following procedure specifies 
epoxy hardener ERL2807. which is 
toxic. Inhalation of its vapors or 
contact with the material can cause 
serious bodily harm. It must be 
used in a well-ventilated area, In 
case of contact, wash skin with 
soap and water, 


o. Prepare approximately 1/4 cup of a lami- 
nating resin by thoroughly mixing one part 
epoxy hardener with 5 parts of epoxy resin by 
weight or volume. (Life of mixture is approxi- 
mately 15 minutes.) 


p. Brush resin on cleaned surface of cover. 
Center smallest patch uver new section and 
press patch inta resin. Thoroughly impregnate 
patch by brushing with more resin, and work 
out entrapped air bubbles with end of brush or 
spatula. Apply additional patches (largest 
piece last) in same manner as first patch. Do 
not exceed § mimites between application of 
patches. 


WARMING 


Trichloroethylene is a toxic solvent. 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serious injury or death, 


q. Using clean cloth dampened with trichloro- 
ethylene (MIL-T-27602), clean excess uncured 
resin from adjacent areas, 


r, Allow resinto cure. Length of time for 
resin to cure is dependant upon temperature, 
which must be 55° F or above in the area of 
repair for the resin to cure satisfactorily, Heat 
may be applied to raise the ambient temperature 
in the area of repair to speed curing time. ‘The 
approximate curing times are as follows: 


(1) At 55° F, 48 hours. 
(2) At 70° F, t6 hours, 
CAUTION 


Damage can result if heat exceeds 
140” F at tank seals and components. 


(3) At 180° ¥, 4 hours, Do not allow tank 
seals or componats to heat to a temperature 
abuve 140° F, 


s. After repaired area has cured, abrade 
rough edges of cloth with abrasive cloth. Abrade 


entire area to remove resin gloss and prainote 
paint adhesion, 


t. After abrading, repeat step k to remove 
abrasive dust, 


w. Paint (paragraph 11-8) repaired area, 


11-7, REPAIRING BUCKLED OR DISHED 
AREAS, 


a. Obtain the following cquipment and 
materials, ov theie equivalents: 


(1) Equipment to drill 0.18 or 1.0 inch 
hole in tank cover. 


(2) Abrasive cioth, No, 160 grit (Federal 
Specification P-C-45]), 


(3) Trichloroethylene (MIL-T-27602), 
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(4) No. 18! Volan fiberglass cloth (Hess, 
Culdsmith, and Co), 


(5) Vinyl er polyethylene film, (Required 
only if 1,6 inch hole is drilled in cover.) 


(6) Epoxy hardener #RL-2807 (Union 
Carbide Corp). 


(7) Mpoxy resin ERL-2796 Amicon Carbide 
Corp). 


(8) Soft-bristle paintbrush. 


(9) Spatula. (Optional. Used to work out 
deur bubbles: soft bilstle brush may he 
suostituted, ) 


(10) Clean cluths. 


b. When pertosming this procedure, ebserve 
safely precautions and contamination and damage 
prevention requirements in -3826+3, Volume . 


‘5, Drilla 6.18 ineh diameter hole ty bottom 
of buckle ov dishvd area, insert a hooked tistru- 
meat in hole, and pullout anti) buekle or dished 
wren Confurms to orignal contour, or drill one. 
inch diameter note adjacent to buckle or dished 
tres and lift out area vith fingers or snilable 
istrumert, Take sare not ta damape ingula. 
tion or tank surface, 


da. Serape ovabrade alt pain’ tvom a2 tneh 
trea aieound buckled ov didhud area, 


®o. Ushyp abrasive cloth, roughen area for 
bonding, 


WARNING 


Trichtoroethytene is a toxle solvent. 
Tuhalalion of ifs vapurs or prolonsed 
contact with dhe Hyuid can cruse 
serdous dieyury or deel, 


i Clean aren wilh trichloroethytene 
(MIFi-d -27602), 


m Cuta piece of fiberglags cloth large 
enough Lo overlap all sides of buck led or dished 
vrea bv one to 1-1/2 inches, 
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h, If one-ineh diumeter hole was dvilled in 
ccver, place a piece of vinyl or polyethylene 
filha ayer any exposed insulation, stretch to 
remove wrinkies, and tuck under edge of 
fiborgiass cover, (Vinyl or polyethylene film 
prevents laminating resin from impregnating 
ingilation. ) 


WARNING 


‘The following procedure specifies 
epoxy hardener ERL2807, which 
is toxic, Mhalation of its vapors 
or contact with the material can 
cause gerious bodily harm. Et 
must be used in a well-ventilated 
area. thnenase of contact, wash 
skin with soap and water, 


i. Prepave a laminating resin by thoroughly 
wixing one pact epoxy hardener with 5 parts of 
cpoxy resin by weight or volume, (Life of 
mixture is approximately 15 minutes.) 


j. Hrush resin on cleaned surface of cover, 
center pateh over repair area, and press patch 
Into resiv, ‘Thoroughly tmiprepgnate patch by 
brushhiye with more resin, and work uul trapped 
dir bubbles with end of brush or spatula, 


WARNING 


Trichlorocthytene ina laxie solvent, 
Inhaladion of its vipers of pralouped 
contact with the Lauid can cause 
serious injury or death, 


k. Using elean cloth dampened with trichloro- 
ethylene (MIL-T-27602), clean excess uncured 
resin from adjacent arcas, 


1, Allow resin to cure, Longth of ime for 
resin to cure is dependant upon Cemperature, 
which must be 567 For above in the area ot 
repair for the resin fo cure salisfeetorily, Heal 
nity be applied to raise the ambient teinperature 
inthe area of repair to apeed curing thne. The 
approxinvie ering times are as follows: 


(1) At 55° , 48 hours. 


(2) At 70° F, 16 hours 


ee, 
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CAUTION 


Damage can resull if heal excerds 
140° F at tank seals and com onents, 


(3) At 180° F, 4 hours. Do nol allow tank 
seals or components to heat lo a temperature 
above 140° F, 

m. Paint (paragraph 11-8) repaired aren. 
11-8 REPAIRING PAINTED SURFACK, 


a. Obtain the following equipment and 
materials, or their equivalents: 


(1) Stiff-bristle orush, 


(2) Smooth wooden or plastic dull-edge 
sepaper, 


(3) Sandpaper, No. 240 or 400 grit, 
(4) Banevy piper, No, 320 grit. 
(5) Clean, 'int-tree elothe, 


(6) Stoddard sotvent (Federal Specification 
P..1)-680, Type 1D. 


(7) Masking tape and paper, phuts, ete, 
ag necessary to protect adjacent surfacen, 


(8) Vassive temporatare-conleal coudlig 
ROWS -001, Type t (Rockeldyne), 


(9) Soft-bristle palatbruch, (Required 
only If coating Is to be brushed on. ) 


(10) Xylene (Federal Specification 
TT-XK-916). 


(11) No. 2 Zahn viscosimeter, 


(12) No, 50 aerosol powar unit spray gun 
(W. P, Fuller Co), 


b. When performing this procedure, obyerve 
safety preeautlons and contamination and damage 
prevention requiroments in R-3825-3, Volume I, 


e, Using stiff-bristle bruch and smooth 
wooden or plastic dull~edged tool, remove all 
louse paint in area to be repaired. 


d, Using sandpaper, fair all rough edges of 
paint around area to be repaired, {f exposed 
surface of start tank Jnsulation cover is glossy 
smooth, remove gloss by sanding Ughtly with 
emery paper. 


e. If new lamination has been applied to 
cover, sand lightly with emery paper. 


f. Clean surface to be painted by wiping 
with a clean, lint-free cloth dampened with 
solvent, 


g. Cover all surfaces that are not to be 
coated, including adjacent components, with 
mashing paper, tape, plugs or ovher suitable 
materials, 


h. For brush-on applications, apply coating 
as follows: 


(1) Use a elean, solt-brisQe paintbrush, 


(2) Apply 3 coats of undiluted passive- 
temperature-control coating 2B0125-001, 
ype {), allowing 15-30 minutes drying time 
between cach coal, 


i, For spraye-on applications, apply coating 
as follows: 


WARNING 


Xylene is thimmable and must not 
be used near heat or open flime, 

It is loxte solvent. Inhalation of 
its vapors or prolonged contact with 
the Hquid can cause serious tnjury 
or death, 


(1) Thoroughly mlx 3 parts by volume of 
passive-lemperature-control coating with one 
part by volume of xylenc, 


(2) Using No, 2 Zahn viscosimeter, check 
viscosity of mixture, Viscosity must be 16-20 
seconds, If viccosily exceeds 20 seconds, add 
more xylene. Jf viscopity is less than 16 
seconds, add more coating, 


(3) Apply one full wet coat over entire 
surface to be repaired, using aerosol power 
unit spray giin and maintaining 2 traversing 
rate that gives a wet coat without feathering, 
sagging, or running. 


(4) Allow coating to alr dry for 15 ininutes, 
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(5) Apply a cross-coat until complete 
hiding of exposed surface is attained, 


(6) Allow painted surfaces toa. dry for 
a minimum of 48 hours. 


11-9, REPAIRING DAMAGED FOTTING. 
11-10. ff the bond is broken between the potting 


and fiberglass cover, or the potting and start 
tank, or if the potting is brulken into small, 
loose pieces, repair as follows: 


a. Obtain the following equipment and 
inaterials or their equivalents: 


(1) Spatula 
pottinyr, 


to renimve loose pieces of 


(2) Trichloroethylene (MIL-‘F-27602), 
cleaning, compound (MIL. C-81302), or trichlora- 
ethane (MILT -81553), 


(3) White sealant REV +102 (Genera 
Mlectrie). 


(4) Flexible metal or plastle spatula, or 
pressure gun, Model 260 (Products Research 
and Cheinleal, Semec), retainer No, 606 
(Products Research and Chemical, Semea), 
sealant cartridge No, Sk-250-C6-RTV102 
(Praduets Research and Chemleal, Semeo), 
und nozzle No, #690 (Products Research and 
Chemical, Semeca), 


bh. When performing (hfs procedure, observe 
sifely precautions and contamination and damage 
prevention requirements in R-3825-9, Volume f, 


c. Inspect for and replace any wet insulation, 
(Refer to paragraph 11-1t,) 


d, Remove broken, loose pieces of potting 
compound with spatula, Leave potling it damage 
consists of separation of potting from either 
fiLerplass cover or metal connections, 


WARNING 


The following procedure specifies 
trichlorocthylene and trichlero- 
ethane, which are toxle solvents, 
Inhalation of their vapors or pro~ 
longed contact with the Hquids can 
cause serious injury or death. 


11-8 Change No, 1 = 15 March 1975 


@ [he following procedure specifies 
cleaning compound (MIL-C-81302), 
which is volatile. Use ina well- 
ventilated area since the vapors 
displace ihe oxygen in the air, 
resulting in sutfocation, 


e. Clean bonding surfaces of tank and/or 
fiberglass cover in repair area by wiping with 
a clean, lint-free cloth dampened with trichloro- 
ethylene (MIL-T-27602), cleaning compound 
(MIL-C:-81302), or triehloroethane (MII-T-81533), 


WARNING 


‘Fhe tollowing procedure specifies 
white sealant REY -102, which is 
flamunable and must not be used 

near heat, sparks, or open fhane, 

Tt is toxic. Inhalation of its vapors 
or prolonged contact with the sealant 
can cause serious bodaly harm, In 
case of prolonged exposure, munedi- 
ately obtain fresh air and wash skin 
with soap and water. 


f. Allow bonding surfaces to air-dry, then 
apply aneven, continuous coal of white sealant. 


g. Using flexible metal or plastic spatula, or 
pressure pun, retainer, sealant cartridge, and 
noa~zle, foree sealant into crack or depression, 


h, Allow eae to cure, Seakunt will cure 
me 24 hours al 72” Curing time will be longer 
at temperature 4 ale 72° F, (There are no 
requirements tor lemperature ar humidity 
control, ) 


1i-11, 
INSULATION, 
11-12. Insulation used on tank 307579 is coated 
on all exposed surfaee areas with a durable 
motsture-proof clastomer coating, Ag a result 
of the clastamer application, no wet fisulation 
problems ure expected on tank 307579, WT, in 
the process of performing cover repairs to tank 
307579, the elastumer coating is damaged, 
repair damased areas a4 outlined in paragraph 
11-5. On tanks 303439 and 307571, the only 
way moisture can enter the insulation in through 
a damaged cover or damaged potting. Wet 
insulation exceeding 250 square inches must be 
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replaced, or the start tank replaced, An 
estimate of how large an avea of insulation is 

wet can be made by cutting one-inch inspection 
holes (10 maximum) in suspecced areas of the 
fiberglass cover, If enough wet insulation 

cannot be removed using procedures in paragraph 
11-13, the start tank must be replaced, or the 
outboard section of the cover removed and the 
wet insulation replaced (paragraph 11-14), 


11-18, MINOR INSULATION REPAIR. Minor 
insulation repair consists of remoying wet 
insulation by cutting a maximum of 4 holes, 36 
square inches, in covers 303441 or 307577 and 
a maximum of 2 holes, 36 square inches, in 
covers 303440 or 307576, Maintain a minimum 
of 4 inches between openings, 


a. Obtain the following equipment and 
materialy, or their equivalents: 


(1) Radiae saw and slow-speed drill motor 
(500 rpm maximum), or hacksaw blade, 


(2) No. 181 Volan fiberglass cloth (Hess, 
Goldsmith, and Co, Inc,) 


(3) abrasive cloth, No, 160 grit (Federal 
Specification P-C-451), 


(4) Trichloroethylene (MIL--27602), 


(5) Micro-Fibre fell Insulation, ‘ype 475 
(Johng-Manville Products), 


(6) Clean etoth, 
(7) Vinyl or polyethylene film. 


(8) Kpoxy hardener ERL-2807 (Unton 
Carbide Corp), 


(9) Mpoxy resin ERL-2795 (Union Carbide 
Corp). 


(10) Soft-bristle paintbrush. 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Using radiac saw or hacksaw blade, and 
being careful not to contact tank, remove 
damaged section of cover. (Blade must not 
penctrate cover more than 0,25 inch.) 


d, Trim frayed edges of cover. 
e, Remove any wet insulation. 


{, Cut 3 patches from fiberglass cloth, Cut 
first patch so that when it {s centered over 
cutout area, it will extend equally around the 
cutout area 1-1/2 to J inches. Cut second 
patch 1/4 to 1/2 inch larger (in all dimensions) 
than first pateh and cul third pitch 1/4 to 1/2 
inch larger (in all dimensions) than second 
patch, 


g. Scrape or abrade all paint from area 
around surface te be repaired to same size 
(41/4, -0 inch); then, using abrasive cloth, 
roughen area for bonding, 


WARNING 


Trichlorocthylene is a toxic solvent, 
Inhalation of its vapors or prolonged 
contact with the liquid can cause 
serlous Injury or death, 


h. Clean area with trichloroethylene 
(MIT.-T'-2'7602), 


i. Cut and position a 1-1/4-ineh thiek layer, 
consisting of any combination of material thick ~ 
nesa of Micro-Fibres felt insulation into cut- 
out areas, 


j. ‘Trin insulation to fit cutout area, contour 
to fil dank and cover Inlerior, and place in 
cut-out areca, Hf multiple layors are used, 
relationship of different layers due to thickness 
jg aptional, 


k. Place a piece of vinyl or polyethylene 
filin over exposed insulation, stretch to romove 
wrinkles, and tuck under edge of fiberilass 
cover, (Vinyl or polyethylene Cilm prevents 
laminating resin from limpregnating Insulation.) 


WARNING 


Tho following procedure specifies 
epoxy hardener !RL2807, which is 
toxie, Inhalation of its vapors or 
contact with the material can cause 
serious bodily harm, It must be 
used in a well-ventilated area, In 
case of contact, wash skin with 
soap and water, 
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1. Prepare a laminating resin by thoroughly 
mixing one part epoxy hardener with 5 parts ot 
epoxy resin by weight or volume. (Life of 
mixture is approximately 15 minutes, ) 


m. Brush resin on cleaned surface of cover 
around cutout and onto film covering insulation. 
Cener smallest patch over cutout and press 
patch into resin. Thoroughly impregnate patch 
by brushing with more resin, and work out 
trapped alr bubbles with end of brush or spatula. 
Apply additional patches (largest patch last) in 
Bame manner as first patch, Do not exceed 
5 minutes between application of patches. 


WARNING 


Trichloroethylene ts a toxic sol- 
vent, Inhalation of its vapors or 
prolonged contact with the Hquid 
can cause serious injury or death, 


n. Using a clean cloth dampened with trichloro- 
ethylene (MIL-T-27602), clean excess uncured 
resin from adjacent arcas, 


o. Allow resin to cure. Length of time for 
resin to cure ts dependant upon temperature, 
which must be 55° F or above in the area of 
repalr for the resin to cure salisfactorily, Heat 
may be appHed to raise the ambient temperature 
in the area of repair to speed curing time. The 
approximate curing (ines are ag follows: 


(1) At SS° F, 48 hours. 
(2) At 70° BF, 16 hours, 
CAUTION 


Damage can result if heat exceeds 
140’ F at tank seals and components. 


(3) At 180° KF, 4 hours. Do not allow tank 
seals or components toa heat toa lemperature 
above 140° F, 


yp. Paint (paragraph 11-8) repaired area, 


11-14, MAJOR INSULATION REPAIR. Major 
insulalion repair consists of removing the 
outboard section of the fiberglass covor and 
replacing wet insulation. 
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a, Obtain the following equipment and 
materials, or their cquavalents: 


(1) Hacksaw blade, 


(2) Micro- Fiber felt insulation, Type 475 
(Johns-Manville Products). 


(3) Abrasive cloth No. 120 grit (Federal 
Specification P-C-451). 


‘4) Abrasive cloth No. 160 grit (Federal 
Specification P-C-451), 


(5) No, 181 Volan fiberglass cloth (Hess, 
Goldsmith, and Co), 


(6) Epoxy hardener BRL-2807 (Unton 
Carbide Corp). 


(7) 
Corp). 


(8) 
(#) 
(10) 


Epoxy resin ERL-2795 (Union Carbide 


Trichloroethylene (MIL-'Il'-27602), 
Soft-bristle palntbrush, 
Clean cloths, 


b. When performing this procedure, observe 
safety precautions and contamination and dam- 
age prevention requirements tn R-3825-3, 
Volume J, 

ec, Remove fuel turbine exhaust duct, (Refer 
to H-3825-3 Volume I.) 


cd, Locate a point on cover-te-cover attach 
joint of start tank cover, 90 degrees from center 
of heliuin port. From this polnt draw a line 
completely around tank cover, 90 degrees to 
cover-to-cover attach Joint, Mark this Ine as 
plane A, 


e. From cover-to-cover attach joint, measure 
along plane A on cover 303441 or 307577, 22,0 
10,26 inches. Mark this point as point B, 


f, On cover 3039441 or 307577, locate 2 points 
on plate A that are 6,50 10.25 inches from cover-~ 
to-cover attach joint. Mark both of these points 
as point C, 


g. From point B draw a line on cover 303441 
or 307577 to helium port. 
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h. From point B measure 9,0 40.25 inches 
along line drawn in step g. Mark this point as 
point D, 


i, Draw 2 lines on cover 303441 or 307577 to 
connect both points marked C to point D. These 


2 lines, which connect both points marked C plus 


remainder of plane A (through cover 303440 or 
307576), comprise the cutting outline for 
removing cover, 


j. Serape or abrade all paint froma 2 inch 
wide surtare each side of line scribing portion 
of tank cover to be removed. 


CAUTION 


Extreme care must be taken to 
prevent damage to the start tank 
surface during cutting, 


k. Using hacksaw blade, cut fiberglass cover 
along outline (step i). (Blade must not penetrate 
cover more than 0,75 inch. ) 


CAUTION 


extreme care must be taken when 
removing wet Insulation from the 
installed half of cover, to prevent 
damage to the potting compound 
that seals cover to cach of the tank 
ports, 


lL Carefully remove (berglass cover and all 
wet Insulation, 


mt, Cuta 1-1/4-inch thick layer of insalattoen, 
consisting of any coinbination of material thick - 
nesses, and place Into removed cover, leaving 
a 2-1/2 11/4 inch maryin around complete 
periphery of cover without insulation, 


Change No, 1 - 15 March 1975 


CAUTION 


Extreme care must be taken when 
justalling new insulation to prevent 
damage to the potting compound 
that seals cover to each of the 
tank ports, 


n, Cuta 1-1/4-inch thick layer of insulation, 
consisting of any combination of material thick- 
nesses, and fill cavity between installed cover 
and tank leaving a 2-1/2 +1/4-ineh margin 
around complete periphery of cover without 
insulation, 


0, Cut sirips 5-1/2 +t/4 inch-wide of 1/2 
inch and 3/4 {nch thick insulation, Position 
under installed cover, leaving half of strip 
exposed, 


p. Position removed section of cover on tank, 
in original position to Installed section of cover, 
Ensure a clearance of at least one inch between 
tank surface and fuel turbine exhaust duct flat 
xpot on cover 303441 or 307577, This measure- 
ment can be made by drilling a2 1/18 Inch hole 
in center of flat spot on cover and gently 
inserting a needle (by hand) unthl it bottoms out 
on tank surface, 


q. Serape or abrade all paint froma 2 Inch 
area around 1/16 inch hole drilled in cover 
303441 or 307577, and, using abrasive cloth, 
roughen area for bonding. 


r, Cut out a peice of fiberglass cloth to fit 
area prepared {n step q, 


#8. Cut 4 patches from fberglass cloth to 
same shape as cut on tank cover, Cut first 
patch so that when it is centered on cut, It will 
extend equally each stde of cut, 1-1/2 to 3 
inches, Cut second patch 1/4 to 1/2 Inch wider 
than firat patch and cut third patch 1/4 to 1/2 
inch wider than second patch, 


11-10A/11-10B 
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WARNING 


The tollowing procedure specifies 
epoxy hardener BRI2807, which is 
toxic. Inhalation of its vapors or 
contact with the material can cause 
serious bodily harm. It must be 
used ina well-ventilated area. In 
case of contact, wash skin with soap 
and water. 


t. Prepare approximately 1/4 cup of laminat- 
ing resin by thoroughly mixing one part epoxy 
hardener with 5 parts of epoxy resin by weight 
or volume, (Life of mixture is approximately 
15 niinutes, ) 


u. Brush resin on cleaned surface of cover, 
center smallest patch over cut and press patch 
into resin, Thoroughly {mpregnate patch by 
brushing with more resin, and work out entrapped 
air bubbles with end of brush or spatula, Apply 
additional patches (largest patch last) in same 
manner as first patch, Qo not exceed 5 minutes 
between application of patches. 


v. Make sure clearance in step p has been 
miintained; then repair the 1/16-inch hole as 
follow: 


WARNING 


Trichtoroethylene is a toxic sol- 
vent, Inhalation of its vapors or 
prolonged contacl with the Uquid 
can cause serious {ajury or death, 


(1) Clean area with trichloroethylene 
(MII.-'I'-27602), 


(2) Brush laminating resin on prepared 
surface around hole, cemer patch over area, 
and press cloth into resin. Thoroughly {mpreg- 
nate patch by brushing wilh more resin, and 
work oul trapped alr bubbles with and of brush 
or apatula, 


w. Using clean cloth dampened with trichtoro- 
ehtylane (MIL-‘I'-27602), clean excess uncured 
realn off adjacent arcas hefore curly. 


x. Allowresinto cure. Length of time for 
resin to cure is dependant upon temperature, 
which must be 55° F or above in the area of 
repair for the resin to cure satisfactorily. Heat 
may be applied to raise the ambient temperature 
in the area of repair to speed curing time. ‘The 
approximate curing times are as follows: 


(1) At 55° F, 48 hours. 
(2) At 70° F, 16 hours, 
CAUTION 


Damage can result if heat execeds 
140° F al tank seals and components. 


(3) At 180° F, 4 hours. Do not allow 
tank seals or components to heat above 140° F, 


y. After repaired area has cured, abrade 
rough edpes with abrasive cloth. Abrade entire 
area to remove resin gloss and promote paint 
adhesion, 

z. Wipe off abrasive duct, 


aa, Paint (paragraph 11-8) repaired area. 


ab. Install fuel turbine exhaust duct. (Refer 
to R-3825-3, Volume F ) 
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Damage 


Cracks. 


Indentations. 


Holes, burns, 
cuts, or 
shaltered areas. 


Buckled or 
dished areas. 


Damaged paint, 


Olly, greasy, 
or dirty 


te it nt 


Figure 11-1. 
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Limit 


Any cracks. 


3/8 inch wide or less by 1/4 
inch deep or less (unlimited 
length). 


Greater than 3/8 inch wide 
and/or 1/4 inch deep, but less 
than w total area of 36 square 
inches, 


Area greater than 36 square 
inches. 


For covers 303441 or 307577, 

a maximum of 4 holes or dam- 
aged ares, 30 square inches 

or less, provided a minimum 

of 4 inches can be maintained 

belween openings, 


For covers 303440 or 30757€, 

a maxiraum of 2 holes or dam- 
aged areas, 36 square inches 

or less, provided a minimum 

of 4 Inches can be maintained 

bet ween openings, 


Greater than 36 square Inches 
and less than 600 square 
inches, 


Painted surfaces that are chip- 
ped, cracked, scratched, 
hblistered, pecling, or damaged 
in any way, 
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Disposition 


Refer to minor cover repair, paragraph 
11-4, 


Refer to minor cover repair, paragraph 
11-4, 


Refer to major cover repair, paragraph 
11-5, If tank surface is damaged, replace 
tank. 


Install pre-cast section (paragraph 11-6). 
If pre-cast section cannot be obtained, 
replace tank, 


Four holes or damaged areas may be 
repaired at any one time. Repair (para- 
graph 11-5). Additional holes or damaged 
areas can be repatred after initial repair 
has * wad, 


vo holes or damaged areas may be 
eepaired at any one time, Repatr as out- 
ned in paragraph 11-5. Additional holes 
ov damaged areas can be repaired after 
initial repair has cured, 


Install pre-cast section (paragraph 11-6), 
H pre-cast section cannot be obtained, 
replace tank, 


Repair (paragraph 11-7). 


Repair (paragraph 11-8), 


Clean by wiping with a clean soft cloth 
dampened with a solution of 3,5 percont 
Turco cleaning compound 4215 (Turco 
Products) and warm water, Oll and grease 
not removable with this solution can be 
cleaned by wiping witha clean soft cluth 
dampened with Stoddard solyent (Federal 
Specification P-D-680, Type 1). 


Start Tank Fiberglass Cover Damage Limits 
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SECTION XII 


MAINSTAGE OK PRESSURE SWITCH 


WARNING 


COMPONENTS ADAPTER SET 9016796 MUST BE OPERATED BY 


AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


12-1. SCOPE, This section contains mainstage 
OK pressure switch functional and preinstallation 
test requirements. Repair information is not 
included, since mainstage OK pressure switches 
are not field repairable. 


12-2, FUNCTIONAL TESTING MAINSTAGE 
OK PRESSURE. SWITCH, 


12-3, The functional test consists of testing 
switch actuation and deactuation, and insulalian 
resistance. 


12-4. ‘TESTING MAINSTAGK OK PRESSURE 
SWITCH ACTUATION AND DEACTUATION, 
‘Testing switch actuation and deactuatlon con- 
sists of individually pressurizing and depres- 
surizing the pressure and calibration ports, 
and verifying that switch operation is within 
acceptable (mits, 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained 
in the use of the equipment. 


a. When performing this procedure, ohserve 
sifoly precautions and contamination and damage 
prevention requirements in R-3825-3, Volume J, 


b. Cbtain the following test equipment and 
materials, or their equivalents, and see figure 
12-1 for test requirements. 

(1) Pneumatte test chamber 61312, 


(2) Equipment and materials to assemble 
test setup (figure 12-2), 


(3) Gaseous nitrogen source, pressurized 
toa minimum of 1,000 psig. Nitrogen must 
conform to the pressurizing and purging require~ 
ments for nitrogen {n R-3825-3, Volume I, 


12-5, TESTING MAINSTAGE OK PRESSURE 
SWITCH INSULATION RESISTANCE, The 
insulation resistance test consists of testing 
resistance between open switch contacts, and 
between the contacts and the case of the switch. 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained 
in the use of the equipment, 


a. Obtain the following test equipment and 
materials, or thelr equivalents, and see figure 
12-3 for test requirements, Stems 1 through 3 
will have been obtained if the switch insulation 
test is being performed after a switch actuation 
and deactuation test. 


(1) Pneumatic test chamber 61312. 


(2) Mquipment and materials for applying 
pneumatic pressure to either the pressure or 
calibration port. (See figure 12-2.) 


(3) Gareous nitrogen source, pressurized 
toa minimum of $50 psig. Nitrogen must con- 
form to the pressurizing and purging require- 
ments for nitrogen in R-3825-3, Volume J, 


(4) Megohmmeter, Model 1620C (Freed 
Transformer Co), 


12-6, PREINSTALLATION TESTING MAIN- 
STAGE OK PRESSURE SWITCH. 


12-7, The preinstallation test is the same as 
a functional test (paragraph 12-2), 
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NOTE 


When performing this test, observe safety precautions and 
contamination and damage prevention requirements in 
R-3825-3, Volume I, 


e This test must be performed with the ambient, test fluid, and 
component temperatures at 70 +15° F. 


1 Install mainstage OK pressure switch into test setup (see figure 
12-2), Connect pressure port to source of pressurized nitrogen. 
Make sure calibration port is open to atmosphere. 


2 Connect mainstage OK pressure switch electrical conuector to a 
visual monitoring system that will indicate switching of pin B to 
pin A or to pin C, Continuity from pin B to pin A indicates switch 
is depressurlzed, Continuity from pin B to pin C indicates switcn 
is pressurized, 


NOTE 
Unless otherwise noted {n this test, the pressurization or 
depressurization .te of the mainstage OK pressure switch 
must not exceed 100 psly a second. 


3 Apply 425-450 psig to mainstage OK pressure switch pressure port. Continuity is indicated 
between ping A and B, 


4 Increase pressure to pressure port at a rate of 2-5 psig a second Ewitch must transfer 
until switch continulty transfers from ping A and Btopins Band C, — at 500 120 psig, 
Note pressure at which switch transfers, 

5 Increase pressure to pressure port to 900 (+25, -0) psig. 

B Decrease pressure to pressure port toa minimum of 500 psig, 

7 Decreace pressure to port at a rate of 2-5 pst¢ a second until Switch must transfer at 
switch continuity transfers from pins Band C to pins A and B, 4$-105 psig below pres- 

sure noted in step 4, 


8 Decrease pressure to pressure port to zero. 


9 Repeat steps 3 through 8 two times, Rasults muat be dupli- 
cated within ranges noted, 


10 =Conneet calibration port to source of pressurized nitrogen, 
Make sure pressure port is open to atmosphere. 


11 = Apply 425-450 pslg to calibration port. Continuity is indicated’ 
between pins A and B. 
12 —s Increase pressure to callbration port at a rate of 2-5 psig a Switch must transfer 
second until switch continuity transfers from pins A and B to at 500 425 psig. 


pins Band C, Note pressure at which switch transfers, 


Figure 12-1, Testing Mainstage OK Pressure Switch Actuation and Deactuation (Sheet 1 of 2) 
12-2 
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13 Increase pressure to calibration port to 900 (+25, -0) psig. 


14 Decrease pressure to calibration port to a minimum of 500 psig. 


15 Decrease pressure to calibration port at a rate of 2-5 psig a Switch must transfer at 
second until switch continuity transfers from pins B and C to 20-105 psig below pres- 
pins A and RB, sure noted in step 12, 


16 Decrease pressure to calibration port to zero, 


17. ~~‘ Repeat steps 11 through 16 two times. Results must be duplH- 
cated within ranges noted, 


18 if insulation resistance test (paragraph 12-5)is not to be performed, 
secure test equipment and disassemble test setup. If insulation resis- 
tance test is to be performed, disconnect visual monitoring system 
from mainstage OK pressure switch electrical connector and delete 
step 19, 


19 Repackage mainstage OK pressure switch and attach condition tag. 


Figure 12-1. Testing Mainstage OK Pressure Switch Actuation ard Deactuation (Sheet 2 of 2) 
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Figure 12-2. Mainstage OK Pressure Switch Test Setup 
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NOTE 


When performing this test, observe safety precautions and 
contamination and dainage prevention requirements in 
R-3825-3, Volume |, 


e This test must be performed with the ambient, test fluid, 
and component temperatures at 70 +15° F, 


e If mainstage OK pressure switch Is installed in test setup 
{see figure 12-2), delete step 1, 


1 Attach necessary fittings to malnstage OK pressure switch 
for applying prtumatic pressure to either the pressure o° 
calibration port. (See figure 12-2,) Make sure unused port 
{g open to atmosphere, 


2 Attach megohmmeter test leads to pins A and B of mainstage 
OK pressure switch electrical connector. Do not ene ‘gize 
megohmmeter, since with switch depressurized, continutty 
exists between pins A and &, 


NOTE 
Whenever this procedure requires pressurization or depres- 
burization, the pressurization or deprespurization rate must 
not exceed 100 psig a second. 


3 Apply 575 125 paig ta mainstage OK pressure switeh, 


4 Using megohmmetur, apply 500-600 vde for 5-15 seconds 500 megohms minimum. 
hetween pins A and Band note resistance. 


5 Decnergize mepohmmeter and then decrease pressure to 
malnstage OK pressure switch to zero, 
6 Using megohmmeter, apply 500-600 vde for 5-15 seconds 
between the following .tnd note resistanca: 
a. Pin A to pin © 500 megohms minimum, 
b. Pin A to case 500 megohms rainimum, 
c, Pin to case 500 megohms minimum, 
t Secure (ost equipment and remove mainstage OK pressure 
awitch from dest setup, 
8 Repackage mainstage OK pressure awitch and attach 


condition tag, 


Figure 12-3, Testing Mainstage OK Presaure Switch Insulation Resistance 
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12-8, MAINSTAGE OK PRESSURE SWITCH 


STRESS CORROSION INSPECTION. 


12-9, Inspect areas identified in tigure 12-4 

af the mainstage OK pressure switch base for 
erack-like defects caused by stress corrosion 
as follows: 


a. Visually inspect areas for crack~like 
defects. Use illumination and magnification up 
to 10X where necessary to obtain better defini- 
tion or to clarify suspect areas. 


b. If erack-hke defects exered OG, 1 inch, 
coordinate disposition with Rocketdyne 
representative. 


CALIBRATION 
THOR 


AHLA 10 Ik 
[HSBC Bé 1) 


W4-3- 2-69 


Figure 12-4, Mainstage OK Pressure Switch 
Stress Corrosion Inspection 
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SECTION XIII 


OXIDIZER TURBOPUMP 


WARNING 


OXIDIZER TURBOPUMP MAINTENANCE SET 9020798-11 MUST BE OPERATED 
BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


138-1, SCOPE, This section contains allowable e. Tenmorarily reinstall 2 bolts (9), 180 
field level disassenibly and reassembly pro-~ degrees apart, in inducer shroud carrier (12) 
cedures for the oxidizer turhopurmp pump and and using installed bolts (9) as handholds remove 
turbine ends, Also included are inspection tnducer shroud carrier (12), 

guides, to ald in evaluating the sultability of 

turbopump components for reuse, and post- f. Remove piston ring (13). 


maintenance test requirements, 
13-6. REMOVING INDUCER SHROUD, (See 


13-2, DISASSEMBLING PUMP _END. figure 13-1,) The inducer shroud cannot be 
replaced without affecting engine calibration. 

13-3. Figure 13-1 illustrates components of Paris replicement is Umited to attaching hard~ 

the oxidizer turhopump pump end that may be ware (18, 19), 

removed for field level maintenance, Vro- 

cedures for removing these components are in a. When performing this procedure, observe 

paragraphs 13-4 through 13-9, safety precautions and contamination and damage 


prevention requirements tn R-3825-9, Volume f, 
13-4, REMOVING INDUCER SHROUD 


CARRIER AND PISTON RING, (See eure b, Remove oxidizer Inlet duct, Refer to 
13-1.) ‘The inducer shroud carrier cannot be It 3825-3, Volume I, 
replaced without affecting enyine calibration, 
Parts replacement 1s limited to atlaching hurd- ¢. Straighten tabs on locktabs (19) and remove 
ware (8, 9, 10), inlet carrier retainers (11), bolts (A) and locktabs (191. tuseard tucktabs 
ana piston ring (£3), (Ad), 

a. When porforrolnyyg this procedure, observa d.) Mafchmark inducer shroud restratakng ring 
safely precautions and contamination and dam- (20) to Inducer shroud cartier (12). Do not 
age prevention requirements In 1-3825-3, impression stamp, 


Volume I, 
e, Remove inducer sliroud restraimdny: ring: 
b. Remove oxidizer {nlet duct, Refer to (20), 
R-3825-3, Volume I, 
f. Matchmark ladueer shroul (21) to inducer 


ec. Stralghten tabs on locktabs (8, 10) and shroud carrier (12). Do not impresufon stamp, 
remove bolts (9), locktabs (8, 10), and Inlet 
carrier retainors (11). Discard locktabs te Remove Inducer shroud (21). 
(8, 10), 


d. Matehmark trducer shroud carrier (12) 
to volute (7), Do not fmipresston stamp, 
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Purap Enei of Oxidizer V'urhopurap (Sheet 1 of 2) 


Figure 13-1, 
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Volume 11 
Index Index 
No. Nomenclature Na. Nomenclature 
1 Impeller outlet seal retaining nut 12 inducer shroud carrier 
2 Impeller outlet seal nut lockring 13 Piston ring 
3 Impeller outlet seal assembly 14 {mpeller inlet seal assembly 
4 Impeller inlet seal nut luckring 15 Inducer bolt 
5 Impeller inlet seal retaining nut 16 Inducer bolt luckwagsher 
6 Impeller 17 Inducer 
7 Yotute 18 Inducer shroud reteining bolts 
t Inlet carrier retaining be't locktab 19 Inducer shroud retaining belt locktab 
) Inlet carrier retaining bo:ts 20 Inducer shroud restraining ring 
10 Inlet carrier retaining belt locktab 23 Inducer shroud 


11 Inlet carrier retainer 


a 


Figure 13-1. Pump End of Oxidizer Turbopump (Sheet 2 of 2) 


pews 


13-6. REMOVING IMPELLER INLET (OUTER) 
SEAL ASSEMBLY, (Sec figure 13-1.) The 
impeler inlet seal assembly cannot be repiaced 
withoul affecting engine calibration, Parts 
replacement is limited to the impeller inlet 

seal retaining nut (4) and lockring (4), 


INDUCER SHROWD CARRIEH — 


IMPELLER INLET SEAL 


RETAINING NUT — 
Ci jwrencn 5022301 — \ 


(T}reraner BOLT 9022302 =4 


WARNING CETSCREW 
NASLOBICAASG - 


Ground support equipment used 
during this task must Le operated 
by authorized personnel trained in 
the use of the equipment. 


a, Obtain the following kits: 


(t) Oxidizer turbopump inner and outer 
impeller seal puller kit 9022281. 


(2) Oxidizer turbopump carricr seal dp ero Shy Maes es ae | 
adapter kit 9022283, 1b. Say aeeee Sc ae aa 


(3) Oxidizer turbopump outer impelier seal 
retainer nut spanner wrench kit §022%°° 


b 
‘S—fa) ASHER 1.152-0011-0014 
| (If REQD) i 
| Seen | ae 


b. When performing this procedure, observe 
safety precautions and contamination and dam - 
age prevention requirements in R-3835-3, 
Volume I. 


ya Hast Se ilk saaarvivisitictastns tintesie famthnhatare dans « Ans tnosde 


fay ROLT AN4-17(16 REQU) 
ay ADAPTER 9022300 


ce. Pemove inducer shroud carrier (para- 


o COMPONENT OF OXIDIZER TURBOPUMP 
graph 13-4), 


AQOUTER IMPELLER SEAL RETAINER NUT 
SPANNER WRENCH KIT 9022285 


COMPONENT OF ONIDIZER TURBOPUMP 


d. Install inducer shroud carrier (12) with PATA GMAT AIGABA'ER RET S028063 


impeller inlet seal retaining nut (5) up, into : ii Pipers foe iyo!) 
adapter 9022300 (oxidizer turbopump carrier 
seal adapter kit 9022283) and cecure with bolts Figure 13-?, GSE Setup for Inipeller Inlet 


ard washers, (See figure 13-2.) Seal Retaining Nut 
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e. f&lraighten tabs on impeller inlet aval nut 
lockring (4). 


f. Matchmark impeller inlet seal assembly 
(14) to inducer shroud carrier (12). Do not 
impression stamp, 


g. Using retainer nut spanner wrench kit 
9022285 remove impeller inlet seal relaining 
nut (5), 


h. ‘Remove and dircard impeller inlet seal 
nut lockring (4). 


i, Using impeller seal puller kit 9022281 
(figure 13-3) remove impeller inlet seal 
assembly (14), 


7} SPACER 9022297 


fj NU! ANLS0408 (2 REQD) 
VJ WASHER ROL53-0213-0048 (2 REQL) 


—{rJsrup 9022298 (2 REQn) 


{TJ TUNG 8022294 
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Figure 13-3, GSE Setup for Impeller Inlet 
Seal Ausembly 


13-4 


13-7, REMOVING INDUCER. (See figure 13-1. ) 
The inducer cannot be replaced without affecting 
engine calibration. Parts replacement is limited 
to attaching hardware (15, 16). 


WARNING 


Ground support equipment used 
during thls task must be operated 
by authorized personnel trained 
in the use of the equipment. 


a. Obtain a shaft counterlorque wrench kit 
9021803 ur wrench T-5044537 and an oxidizer 
turbopump inducer boli spammer wrench kit 
9022280, 


hb. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


ct, Remove oxidizer inlet duct, Refer to 
R-3825-3, Volume I, 


d. Remove accessory drive pad cover plate, 
(if hydraulic pump is installed, alsa remove 
quill shaft using stage contractor procedures) 
ar“ install shaft counterlorque wreich kit 
$021803 or wrench ‘I'-5044537, (See figure 
13-4,) Make sure adapier straddles turbine 
wheel bolt heads and is held securely against 
turbine wheel bolt locktahs, tighten setscrews 
handtight, and torque nuts securing retainer to 
heat exchanger duct to 100-150 in-1b, 


e, Straighten tab or tabs on inducer bolt 
lockwasher (16) that are bent into slot on inducer 
bolt (15) bolthead. Make sure tab on inducer 
Pa lockwasher (16) is bent tnto slot on inducer 

17). 


f, Using spanner wrench 9022293 (inducer 
bolt spanner wrench kit 9022280) remove inducer 
bolt (15) and inducer bolt lockwasher (16). Use 
care to prevent rotation of lockwasher (16) 
as iieg to inducer (17). Discard lockwasher 

16), 


g. Remove Inducer (17). 
13-8. REMOVING IMPELLER, (See figure 


13-1.) The impeller cannot be replaced without 
affecting engine calibration, 
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Figure 13-4. GSE Setup for Turbopump Shaft Countertorque 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained in 
the use of the equipment, 


a. Obtain a bearing nut torque wrench kit 
9021816 or a special socket T-5026253, 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


ce. Remove inducer shroud carrier (paragraph 
13-4) and inducer (paragraph 13-7), 


d, Remove impeller (6). 


e, Using bearing nut torque wrench 9021817 
(bearing nut torque wrench kit 9021818) or 
special socket ‘!'-6026253, slowly apply a clock- 
wise torque to oxidizer hearing nut until a 
torque of 125-150 ft-lh is obtained. Apply 
torque clockwise only, Do not loosen and 
retorque oxidizer bearing nut, 


13-98. REMOVING IMPELLER OUTLET (INNER) 
SEAL ASSEMBLY. (See figure 13-1.) The 
impeller outlet seal assembly cannot be replaced 
without affecting engine calibration. Parts 
canoe is limited to attaching hardware 

(1, 2). 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained in 
the use of the equipment, 


a. Obtain an oxidizer turbonpump inner impel- 
ler seal retaining nut spanner wrench kit 
9022282. 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Remove inducer shroud carrier (paragraph 
13-4), inducer (paragraph 13-7), and impeller 
(paragraph 13-8). 
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ad. Straighten tabs on impeller outlet seal 
nut lockring (2). 


e. Matchmark impeller outlet seal assembly 
(3) to volute (7). 


f. Using spanner wrench kit 9022282 (figure 
13-5}, remove outlet seal retaining nut (1). 


g. Using impeller seal puller kit 9022281 
(figure 13-6), remove impeller outlet seal 
assembly (3). 


h. Ikemove and diseard lockring (2). 
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Figure 13-5. GSE Setup for Impeller Outlet 
Seal Retaining Nut 
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Figure 13-6, GSE Setup for Impeller 
Outlet Seal Assembly 


13-10, INSPECTING AND REPAIRING PUMP- 
END COMPONENTS, - 


13-11, Figure 13-7 provides mandatory inspec- 
tion and allowable repair for specifled compo- 
nents, All components removed from the pump 
end of the oxidizer turbopump must be visually 
inspected for damage before installation. Com- 
ponents not remcved must be visually inspected 
for damage to the degree possible in their 
installed state. Notify Rocketdyne Representative 
of damage other than that for which repair is 
provided in figure 13-7. 


13-12, CLEANING PUMP-END COMPONENTS, 


13-13, Purnp-end components must be verified 
as being clean for propellant service or must be 
cleaned for propellant service as outlined in 
R-3825-3, Volume I before being installed. 


R-3825-3 Section XIII 
Volume II 


Nomenclature 
and Index No. Inspection Disposition 
(Figure 13-1) 


SS 


Impeller (6) Material protruding from Remove protruding material and chemically 
leading edge of vanes, treat reworked areas. (Refer to repairing 
anodic-coated surfaces in R-3825-3, 
Volume I, ) 
Erosion. Chemically treat erosion that is 2,5 inches 


or further from axial centerline or within 2 
inches of leading edge of vanes and does not 
exceed 0,020 inch in depth. (Refer to 
repairing anodic-coated surfaces in 
R-3825-3, Volume I. ) 


Dye-penetrant. Cracks unacceptable. 
Inducer /17) Material protruding beyond Remove, using crocus cloth, and chemically 
outer rim of vanes. treat reworked areas. (Refer to repairing 
anodic-coated surfaces in R-3855-3, 
Volume I.) 
Surface erosion, Chemicaliy treat erosion that is 2.5 inches 


or further from axial centerline, not on 
leading edge of vanes, does not exceed 0, 025 
inch in depth, and does not exceed the 
following surface areas: 


a. Two square inches per vane (eacluding 
trailing edge erosion). 


b. One-haif square inch per vane on 
trailing edge, (Refer to repairing anodic- 
coated surfaces in R-3825-3, Volume I.) 


MOTE 


Leading cdge is that portion of 
vane not of full diameter, 


Material eroded from Blend eroded surfaces ({o 4 maximum of 

trailing edge. 0.100 inch from original edge) maintaining 
0.12 inch trailing edge radius, Remove any 
overhanging materiai. Chemically treat 
reworked surfaces, {Refer to repairing 
anodic-coated surfaces in R-3825-3, 


Volume I.) 
Inducer Rub marks, Acceptable if they do not exceed 0,005 inch 
Shroud (21) in depth, 
Dye-penstrant. Cracks unacceptable, 


powered 
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Figure 13-7. Inspection and Repair of Pump-End Components 
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13-15, Paragraphs 13-16 through 13-21 provide 
procedures for installing pump-end components 
shown in figure 13-1, 


13-16, JNSTALLING IMPELLER OUTLET 
(INNER) SEAL ASSFMBLY. (See figure 13-1, ) 
The impeller outlet seal assembly cannot be 
replaced without affecting engine calibration, 
Parts replacement is limited to attaching 
hardware (1,2), 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained 
in the use of the equipment, 


NOTE 


Whenever this procedure requires 
measuring, the dimensions shown 
In figure 13-8 raust be taken and 
all measurements taken to four 
decimal places. 


a. Obtain an oxidizer turbopump inner impel- 
lev seal retaining nut spanner wrench kit 
9022282. 


b. When performing thia procedure, observe 
safety precautions and contamination and damage 
preveition requirements in R-3825-3, Volume L 

¢, Measure and record dimension A, 


d. Measure thickness of impeller outlet seal 
assembly (3) and record as dimension C. 


e, Subtract dimension C from dimension A 
and record difference as dimension B, 


f, install impeller outlet seal wat lockring (4). 


gy. Install impeller outlet seal assembly (3), 
alining matchmarks made at disassernbly. 


h, Engage vutlet seal retaining nut (1) with 
aA threads in volute (7) and handtighten 
nut {1), 
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Figure 13-8. Dimenstonal Requirements for 


Installing Impeller Outlet Seal Assembly 


i, Using spanner wrench kit 9022282 (figure 
13-5), rotate retaining nut (1) clockwise until 
a pair of notches on nut (1) aline with lockring 
(2) tabs and torque is 100 450 {t-Ib. 


j. Make sure impeller outlet seal assembly 
(3) ig fully seated by measuring dimension B and 
comparing it with dimension B calculated in step 
e. Actual and calculated dimensions equal within 
0.001 inch ensure that seal assembly is fully 
seated, 


k, Bend lockring (2) tabs into grocves on 
retaining nut (1), 


1, Install impeller (paragraph 13-17), 


1J-17. INSTALLING IMPELLER. (See figure 
13-1.) The impeller caniiot be replaced without 
affecting engine calibration, 


NOTE 


Unless noted otherwise, whenever 
this procedure requires measuring, 
the dimensions shown in figure 13-9 
must be taken and all measurements 
taken to four decimal places. 


a. When performing this procedure, observe 
safety precautions and contamJnation and damage 
prevention requirements in R-3825-3, Volurae I, 
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Figure 13-9. Dimensional Requirements for 
Installing Impeller 


b. If dimension B (figure 13-8) has not been 
previously obtained, measure and record 
dimension B. 


c. Measure and record impeller dimensions 
E and 3, 


da, With turbopump shaft fully toward turbine, 


measure and record dimension ND, 

e. With B bajance matchmarks on impeller 
and shaft alined, install impeller (6) on shaft 
fully against shaft nut. 


f. Make sure impeller is bottomed on shaft 


nut by measuring (with shaft fully toward turbine) 


and recording dimension F, adding dimensions 
Eand F, and comparing sum with dimension D, 
Dimensions equal within 0.001 inch ensure that 
impeller is seated on shaft nut. 


g. Make sure clearance of 0,100 inch mint- 
mum exists between impeller (6) and impeller 
outlet seal assembly (3) by adding dimensions 
F and G, and subtracting cum from dimension 
B. Difference must be equal to or greater than 
0,100 inch, 


h. Install inducer shroud carrier (paragraph 
13-21), 


13-18, INSTALLING INDUCER. (See figure 
13-1.) The inducer cannot be replaced without 
affecting engine calibration. Parts replacement 
is limited to the attaching hardware (15,16). 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained 
In the use of the equipment, 


NOTE 


Unless noted otherwise, whenever 
this procedure requires measuring, 
the ditnensions shown in figure 13-10 
must be taken and all measurements 
taken to four decimal places. 


a. QOhbtain a shaft countertorque wrench kit 
9921803 or wrench T-5044537, an oxidizer 
turhopump inducer bolt spanner wrench kit 
9022280, and an oxidizer turbine accessory 
drive torquing wrench kit 9016712-11, 
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Figure 13-10. Dimensional Requirements for 
Installing Inducer 
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b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirernents in R-3825-3, Volume I, 


ce. Measure overall height of inducer (17) and 
record as dimension Q, 


d, With matchmarks on inducer (17) and 
shaft alined, install inducer (17) fully (bottomed 
against impeller) on shaft. 


¢. Measure and record dimension N, 


f, if dimension F (figure 13-9) has not been 
previously obtained, measure and record 
dimension F, 


g. Make sure inducer (17) has bottomed on 
impeller by adding dimensions F and N and 
comparing suin with dimension Q@, Dimensions 
equal within 0,001 inch ensure that inducer (17) 
is bottomed on impeller (6). 


h. If shaft countertorque wrench kit 9021803 
or wrench T-5044597 is installed (figure 13-4) 
omit this step, otherwise remove accessury 
drive pad cover plate (if hydraulic pump is 
installed, also remove quill shaft using stage 
contractor procedures), and instali shaft 
countertorque wrench kit 9021803 or wrench 
T-5044537, Make sure adapter straddles 
turbine wheel bolts and is held securely against 
turbine wheel locktabs, tighten setscrews hand- 
fight, and torque nuts securing retainer to heat 
exchanger duct to 100-150 in-lb, 


i. Measure depth of hole in inducer bolt {15} 
and record as dimension M. 


j. Apply (Method V, R-3825-3, Volume I) 
Molykote Type Z powder (Dow Corning Corp) 
on threads of inducer bolt (15), 


k. Bend one tab on inducer bolt lockwasher 
(16); then install lockwasher (16) on inducer 
bolt (15) with bent tab inserted ina stot on 
inducer bolt head. Install inducer bolt lock- 
washer (16) and inducer bolt (15) and tighten 
bolt fingertight, 


i3-10 


1. Using inducer bolt spanner wrench 9022293 
(inducer bolt spanner wrench kit 9022280) torque 
inducer bolt (15) until inducer bolt (15) is elon- 
gated 0.008 +0, 001 inch, an unused tab on 
inducer bolt lockwasher (16) allnes with a slot 
on juducer (17), and torque does not exceed 225 
ft-lb, Determine inducer volt (15) elongation by 
measuring dimension M and subtracting from it 
the dimension M recorded in step i. If alinement 
of a lockwasher (16) tab with an inducer (17) slot 
is not attained within the allowable elongation of 
inducer holt (15), determine which slot on 
inducer bolt (15) that bent tab should be in for 
alinemezt, loosen inducer bolt (15), reposition 
lockwasher (16), and repeat this step. Do not 
exceed 225 ft-lb torque on inducer bolt (15), 
since damage to inducer bolt (15) and/or turbo- 
pump shaft may result. 


m. Bend tab on inducer bolt lockwasher (16) 
into alined stot on inducer (17). 


n. Remove shaft counter forque wrench kit 
9021803 or wrench T-5044537 froim heat 
exchanger duct, 


CAUTION 


Exceeding 1,000 in-lb when checking 
turbopump breakaway torque can 
damage turbopump, 


o. Using oxidizer turbine accessory drive 
torquing wrench kit 9016712-11 and a 0-1, 000 
in~lh torque wrench, determine ambient shaft 
breakaway and turning torque. Torque neces- 
sary to start turbopump rotating (breakaway) 
must not exceed 1,000 in-th. Torque necessary 
to maintain turbopump rotating (turning) must 
not exceed 200 in-lb, 


p. Install accessory drive pad cover plate 
with nuts and washers. Torque nuts to 150 +8 
in-Ib, If hydraulic pump is Installed on cover 
plate, inatall quill shaft using stage contractor 
procedures. 
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13-19, INSTALLING IMPELLER INLET 
(OUTER) SEAL ASSEMBLY, (See figure 13-1. } 
The impeller inlet seal assembly cannot be 
replaced without affecting engine calibration, 
Parts replacement is limited to the linpeller 
inlet seal retaining nut and nut lockring. 


WARNING 


Ground cupport equipment used 
during this task must be operated 
by authorized personnel trained in 
the use of the equipment, 


NOTE 


Whenever this procedure requires 
measuring, the dimensions shown 
in figure 13-11 must be taken and 
all measurements taken to four 
decimal places. 


a, Obtain an oxidizer turbopump carrier 
seal adapter kit 9022283 and a retainer nut 
spanner wrench kit 9022285. 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c. Measure and record dimension H, 


d, Measure thickness of impeller inlet seal 
assembly (14) and record as dimension J, 


e, Add dimensions H and J and record sum 
as calculated dimension K, 


f, Install inducer shroud carrier (12) intu 
adapter 9022300 (oxidizer turbopump carrier 
seal adapter kit $022283), Secure with bolts 
and washers supplied in kit. (See figure 13-3, ) 


yg. Install impeller inlet seal assembly (14), 
alining matchmarks made during disassembly. 


h, Install impeller inlet seal nut lockring (4). 
i, Engage impeller inlet seal retaining nut (5) 


with mating threads in Inducer shroud carrier 
(12) and handtighten nut (5). 


INDUCER 


IMPELLER INLET 
SEAL ASSEMBLY 


~ IMPELLER INLET SEAL 
ASSEMBLY SEATING SURFACE 


Figure 13-11, Dimensional Requirements for 
Installing Impeller Inlet Seat Assembly 


j. Using wrench 9022301 (retainer nut spanner 
wrench kit 9022285), torque retaining nut (5) 
until a pair of notches on nut (5) aline with lock- 
ring (4) tabs and torque is 100 150 ft-lb, 


k, Remove inducer shroud carrier (12) from 
adapter. 


1. Make sure impeller inlet seal assembly 
(14) is bottomed in inducer shroud carrier (12) 
by measuring and recording dimension K and 
comparing it with dimension K calewated in 
step e. Actual and calculated dimensions equal 
within 0,001 inch ensure that seal is bottomed. 


m, Install inducer shroud carrier (para- 
graph 13-21), 


13-20, INSTALLING INDUCER SHROUD, (See 
figure 13-1.) Neither the inducer shroud nor the 
inducer shroud restraining ring can be replaced 
without affecting engine calibration. Parts 
replacement is limited to the attaching hardware. 


a. When performing this procedure, observe 
safety precautions anc contamination and damage 
prevention requirements in R-3825-3, Volume I. 


b. Install inducer shroud (21) and inducer 
shroud restraining ring (20) in inducer shroud 
carrier (12), alining matehmarks made during 
disassembly. 


c. Install locktabs (19) and bolts (18). 
holta (48) to 25 +5 in-lb. 


Torque 


d. Bend locktab (19) tabs. 
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13-21. INSTALLING INDUCER SHROUD 
CARRIER AND PISTON RING. (See figure 
13-1,) The inducer shroud carrier cannot be 
replaced without affecting engine calibration, 
Parts replacement is limited to attaching hard- 
ware, inlet carrier retainers, and the piston 
ring, 


NOTE 


Unless otherwise noted, whenever 
this procedure requires measuring, 
the dimensions shown in figure 10-12 
must be taken and all measurements 
taken to four decimal places. 


a. When performing this procedure, observe 
safety precautions and contaminaticn and damage 
prevention requirements in R-3825-3, Volume I. 


b, Make sure impeller inlet seal assembly 
(14) (paragraph 13-19) and impeller (6) (para- 
graph 12-17) are installed, 


c. Install piston ring (13) on inducer shroud 
carrier (12), 


d, Partially install 2 bolts (9), 180 degrees 
apart, in inducer shroud carrier (12) for use as 
handhold for installing inducer shroud carrier 
12). 


e. Install inlet shroud carrier (12) in volute 
(7), alining matchmarks made during 
disassembly. 


f, Remove bolts installed in step d, 

g. Inccall inlet carrier retainers (11), lock 
tabs (8,10), and bolts (9). Torque bolts (0) to 
60 15 in-Jb, 

h. Bend locktab (8,10) tabs. 

i. If inducer (17) was not removed for current 
maintenance task delete remainder of thir 
procedure, 

j. If dimension F (figure 13-9) has not been 


previously obtained, measure and record 
dimension Ff, 
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Figare 13-12, Dimensional Requirements for 
Installing Inducer Shroud Carrier 


k, With impeller (6) pulled toward inlet until 
contact is made that prevents further impeller 
‘movement, measure and record dimension L. 


1. Make sure a minimum axial clearance 
exisis between impeiler (6) and any part of 
inducer shroud carrier (12) and impeller inlet 
seal asscmbly (14) by subtracting dimension L 
from dimension F. Difference must be equal to 
or greater than 0.115 inch. 


13-22, TESTING AFTER PUMP.END 
MAINTENANCE, 

13-23. Leak test oxidizer feed system, (Refer 
to R-3825~-1B, } 


13-24, DISASSEMBLING TURBINE END. 


13-25, Figure 13-13 illustrates components of 
the oxidizer turbopump turbine cnd that may be 
removed for field level maintenance, Procedures 
for removing these components are in paragraphs 
13-26 and 13-27, 


13-26. REMOVING SECOND-STAGE TURBINE 
WHEEL, (See figure 13-13,) The second-stage 
turbine wheel cannot be replaced without affecting 
engine calibration. Parts replaceinent is limited 
to two turbine wheel retaining bolts and the tur- 
bine wheel bolt locks, 


R-3825-~3 Section AIT 


Volume I 
WARNING b. When performing this procedure, observe 
safety precautions and contamination and damage 
Ground support equipment used prevention requirements in R-3825-3, Volume 1, 
during this task must be operated 
by authorized personnel trained c. Remove heat exchanger. (Refer to 
in the use of the equipment. R-3825-3, Volume I.) 
a. Obtain an oxidizer turbine disk removal} d. Straighten tabs on turbine wheel boil 
guide pin kit 9022289, locks (7), 


i xX \  fX 
< : x 1 v 
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: ; ey es ap ca 
- ae ; 
é my 
- 1 URBINE 
; MANIFOLD 
J Yi, (REF) 
J2-3-2 £7 


re a eh A pe a EN STO 
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Index No, Nomenclature Index No. Nomenclature 


1 Turbine Stator Bolt 7 Turbine Wheel Batt Lock 

2 Washer 8 Accessory Drive Adapter 

3 Turbine Stator Clamp Ring 9 Turbine Stator Assembiy 

4 Turbine Stator Mounting Ring 10 Second-Stage Turbine Wheel 
5 Jurbine Slator Dlade li First-Stage Turbine Wheel 
6 Turbine Wheel Retatning Bolt 
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Figure 13-13, Turbine End of Oxidizer Turbopump 
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e. Remove all but 2 diametrically opposed 
turbine wheel retaining bolts (6) and a turbine 
wheel bolt lock (7), Discard bolt tock (7). 


f. Install guide pins 9022291 (oxidizer tur- 
bine disk removal guide pin kit 9022289) in 2 
diametrically opposed holes in second-stage 
tusbine whee) (10), 


g. Verify that B balance matchmerks are 
visible at Interface of accessory drive adapter 
(8) and second-stage turbine wheel (10). If B 
halance matchmarks are not visible, index- 
nark relative position of aceessnry drive 
adapter (8) and second-stage turbine wheel 
(10), Do not impression stamp. 


h. Holding second-stage turbine wheel to 
prevent it falling, remove the remaining turbine 
wheel retaining bolts (6) and turbine wheel bolt 
locks (7). Discard turbine wheel bolt locks 
(7). Do not disengage second-stage turbine 
wheel (1) from guide pins. 


NOTE 


Second stage turbine wheel is 
maintained on guide pings until 
B balance matchmarks between 
first- and second-stage turbine 
wheels are visible, 


CAUTION 


Damage to turbine stator mounting 
ring (4) and/or first-stage turbine 
wheel (11) can result if wheel (11) 
ia to drop on mounting ring 
4). 


i. Carefully move second-siage turbine wheei 
(10} on guide pins to make sure it is not stuck to 
firet- stage turbine wheel (11). [f wheel is free, 
continue with this procedure, otherwise replace 
accessory drive adapter and 2 turbine wheel 
retaining bolts (6) snug, delete the remainder 
of this procedure, and proceed to turbine stator 
assembly and first-stage turbine wheel removal 
(paragraph 13-27), 
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j. Without disengaging second-stage turbine 
wheel (10) trom guide pins, slowly lower wheel 
enough to verify that B balance matchmarks are 
visible at interface of second~stage turbine 
wheel (10) and firsi-stage turbine wheel (11), 

If B halance matchmarks are not visible, index- 
mark relative position of first- and seeond-stage 
wheels. Do not impression stamp, 


k. Slowly remove second-stage turbine wheel 
(10), allowing first-ata ze turbine wheel (11) te 
rest on turbine stator mounting riag (4), 


13-27, REMOVING (URBINE STATOR 
ASSEMBLY AND FIRST-STAGE TURBINE 
WHEEL, (See figure 13-13.) The turhine 
stator assembly and/or the first-stage hurbine 
wheel cannot be replaced without +ffecting 
engine calibration, Parts replacciment is 
limited to attaching hardware. 


a, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R~3825-3, Yoluine 7 


b. Remove second-stage turbine whee! (para- 
graph 13-26), 


¢, Using turiine inlet as the 12 o'clock 
reference, remove the 3 equally spaced hotts 
and washers fror 10 o'clock position as viewed 
from turbine end, Make sure bolts removed 
measure approximately 2-1/4 inches (shank 
length). If shorter bolts (approximately 1-3/4- 
inch shank length) are reraoved, reinstall 
shorter bolts and verify that correct bolt pattern 
is heing removed. Torque any reinstalled bolt 
to 90 +5 in-ib. 


NOTE 


Steps d and a remove bolts (2-1/4- 
inch shank tength) that secure the 
stator assembly to the turhine 
manifold, Shorter bolts (1-3/4. 
inch shank length) secure stator 
components ag an assembly. 


d. Proceeding clockwise (viewed from turbine 
end) from removed bolts and washers, remove 
next bolt and washer. Make sure bolt length 
complies with requirements of step c. 
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e. From bolt removed in step d and continuing 


clockwise, skip one bott and remove the next 3 
bolts and washers, and repeat this seauence of 
skipping one bolt and removing the next three 
bolts and washers until the fill eireto ae wey 
pleted. A total of 34 bolts and washoi 

(including those removed in steps ¢ ani i) will 
he removed, Make sure holt lengths comply 
with requirements of step ¢ and that ¢tator 
assembly is supported as Just boils ove 
reinoved, 


f. Remove stator assanbly and first- stare 
turbine wheel. Mf second stare wheel las net 
been removed (steck to firat- stave wheel) re 
mova turbine wheel re tarine hajte (6) and 
remove stator assetuibly and first- and second- 
stage turbine wheels as a unit. 


g. Tf first- and sucond-stage wheels are 
stuck te each other they may he separated as 
outlined in paragraph 13 28, 


138-28, SEPARATING FIRST- AND SECOND. 
STAGE TURBINE WHEELS, (See figure 13-14.) 


WAPNING 


Ground support equipment used 
during this task must be operated 
by authorized personne! trained in 
the use of the equipment, 


a, Obtain a turbine wheel separator tool kit 
9021806 or a wheel puller kit T-5035008. 


b, When performing this procedure, observe 
safety precautions and conlamination and damage 
prevention requirements in R-3825-3, Volume I. 


cr. Place first-stage turbine wheel, stator 
aasembiy, and second -stace turbine wheel ona 
flat surface with second-stage turbine wheel 
on top, 


d, Assemble turbine wheel senarator teot 
kit cr wheel puller Kit as shown jn figure 13-14, 
Place push rods and studs with their associated 
locks in alternate holes, 


e. Tighten bolt uatit whecis separate, Do 
not remove secund-stage wheet or disassemble 
GSE, 


NOTE 


Relative position of the first- 

and sernond -stage turbine wheel is 
maintained until B balance match- 
marks between first- and second- 
stage turbine wheels are visible, 


f, Without disengaging second-ste¢e turbine 
wheel from GSE, raise wheel enough to verily 
that B balance matchmarks are visible «t inter- 
face of second-stage turbine wheel anc first- 
stage turbine wheel. If B balance matchmarks 
are not visible, index-mark relative position of 
first- and second-stage wheels, Do nut impres- 
sion stamp, 


g, Remove wheel puller, 


13-29. DISASSEMBLING TURBINE STATOR 
ASSEMBLY, (See figure 13-13.) The turbine 


stator clamp, turbine stator mounting ring, 
and/ov turbine stator blades cannot be replaced 
without affecting engine calibration. Parts 
replacement is limited to assembly hardware 


(1,2), 


a. Whon performing this procedure, observe 
sofety precautions and contamination and damage 
prevention requirements in R-3825-3, Voiume f, 


vb. Remove bolts (1) and washers (2), 


c, Separate turbine slater clamp (3), turbine 
stator blades (5), and turbine stator mounting 
ring (4), 

13-30, INSPE C'RING AND REPAIRING SPUR 
SURBINE-END C JOMPONEN EP NPs, 


13-31, Figure 13-!5 provides nandalory 

insp. ction and allowahle repair for specified 
components. All components removed from the 
vildiaer turkopump turbine end must be visually 
inspected for damage before installation, Com- 
ponents not reniaved must be visually inspected 
for damage to the degree permissible in their 
installed state. Notify Rocketdyne Kepresentative 
of damage other than thut for which repair is 
provided in figure 13-15, 
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Migure 13-14, GSE Setup for Separating Turbine Wheels 
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R-3825-3 
Volume 


Nomenc lature 


and Index No. 
(Figure 13-13) 


Mirst- and serond- 
stage turbine wheels 


(10,11) 


Stator assembly (9) 


Turbine mantfold 


Inspection 


Broken tabs on turbine 
blade locks, (Sae figure 
13-16. } 


Iisks for cracks, 
a. Visually 


bh. Dye-penelrant 
method as outlined In 
R~3825-3, Volume I, 


Leading and trailing 
edges of rotor blades 
for rubbing. 


Rubbing on blade Jeading 
and trailing edges, torn 
honeycomb, and tailure 
of bond between honey- 
comb ribbon and backup 
ring. (See fijure 13-17, ) 


Damaged or missing stator 
sheet metal seals, (Figure 
13-17.) 


Warped or pitted 
nozzle vanes, 


i i T 
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A total of 54 broken first-stage and 48 
broken second-stage blade locktabs are 
acceptable, if not more than 4 adjacent 
locktabs are broken, If specified limits 
are exceeded, notify Rocketdyne 
Representative. 


Replace turbopump, 


Replace turbopump., 


Rub marks loss than 0,010 inch deep are 
acceptable, If rub raarks are 0, 010 to 
0,620 inch deep, notify Rocketdyne 
Representative, If rub marks exceed 
0.020 inch deep, the turbopump must be 
repaired, Nolily Rocketdyne Represen- 
tative. 


Rub marks tess than 0,025 inch deep are 
acceptable, If rub marks are 0,025 to 
0.050 inch deep, notify Rocketdyne 
Representative. If rub marks exceed 
0,050 inch deep, turbopump must be 
repaired, Notify Rocketdyne Represen- 
tative. Grooves iu honeycumb caused by 
rubbing of blade tips are acceptable. 


I€ more than 11 seals are partially or 
completely inissing, reptace discrepant 
stator blades, Rubbing of shect metal 
seals is acceptable, 


Depressions (pltting on turbine nozzle 
vanes are acceptable, with the following 
conditions: 


a. If asurfave depressions are present 
0,63 tnch upstream of traillny edges of 
vanes, notify Rocketdyne Representative, 


b. If surface depressions exceed 0.010 
inch deep, notify Rocketdyne Representa- 
tive, 


Figure 18-15, Inspection and Repair of Turbine- End Components (Sheet 1 of 2) 
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Section XI R-3825-3 
Volume 1! 
Nomenclature 
and Index No, Inspection Disposition 
(Figure 13-13) 


RR weer wre: 


a rnp aheteGarARAet TANI REAR IEEE I Se SS PN 


ee 


Turbine raanifold Raised or loose material. Reinove raised or loose material. 
(continued) 
Inner and outer shrouds Rub marks less than 0,010 inch deep are 
and vane tralling edges acceptable. If rub marks are 0,010 to 
for evidence of rubbing, 0,020 inch deep, notify Rocketdyne 
(See figure 13-18, ) Representative. If rub marks exceed 


0.020 inch deep, turbopump must be 
repaired, Notify Rocketdyne 
Representative, 


TE ALAR I NE EES SPSL 


Figure 13-15, Inspection and Repair of Turbine-End Cuimponents (Sheet 2 of 2) 
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Figure 13-16, Inspection of Turbine Whee! Disks 
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ihe sia 13-32. CLEANING TURBINE-END. 
= COMPONENTS, 


/ 1 KAILENG 13-33, Turbine-end components are cleaned 


by handwiping with a clean lint-free cloth 
moistened with any of the following solvents: 


a, Cleaning compound (MIL-C-81302), 


b. Cleaning solvent (MFSC-SPEC-237), 


a ere ec, Trichloroethylene (MIL-T-27602). 
BLADE METAL 
ee | eae d, Trichloroethane (MIL.-T-81533), 
\ WARNING 
HONEYCOMB RIABON 


Cleaning compound (MIL-C-8 1302) 
and cleaning solvent (MSFC-SPEC -237) 


= head are volatile. Use Ina well-ventilated 
area since the vapors displace the 
Figure 13-17, Inspection of Stator Assembly oxygen Inthe air, resulting In 
suffocation. 
Pippi rot ne ae mea e Trichloroethylene and trichloroethane 
SISA ee ee are toxic solvents. Inhalation of 
BS eee ge et thelr vapors or prolonged contact 
with the Hquild can cause serious 
injury or death. 
13-34, ASSEMBLING TURBINE STATOR 
See rig inie ASSEMBLY, (See figure 13-13.) The tucbine 
(RH) Ne AREA OF stator clamp, turbine stator mounting ring, 
Eee INSPECTION and/or turbine stator blades cannot be replaced 
[ without affecting engine calibration, Parts 
\ : sicweeiatieac replaceinent 18 I{mited to assembly hardware 
NOLZVE (1, 2), 


(REF) 
\\ : am WARNING 


purviesiihous Ground support equipment used 
NOZZLE VANE — aan during this task must be operated 
(TRAILING EDGE) SHROUD by authorized personnel trained 
in the use of the equipment. 


J2-3-2-60 


a, Obtain an oxidizer turbine stationary blade 
Figure 13-18, Inspection of Turbine Manifold stacking fixture kit 9022278, 


b. When performing this procedure, observe 


safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 
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c. Place ring from stacking fixture kit 
9022278 ona flat surface with chamfered edge 


up. 


ad. Position turbine stator mounting ring (4) 
around fixture ring with honeycomb seal facing 


up. 


e, Stack turbine stator blades (5) on mounting 
ring (4), with concave side of airfoll facing 
clockwise. 


f. Position turbine stator clamp ring (3), 
with honeyzomb seal facing up, over stacked 
stator blade assemblies, alining the 3 equally 
spaced boitholes with those in turhine stator 
mounting ring (4), Make sure all stator blade 
assemblies are mated in turbine stator mounting 
ring (4). 


. Install 11 bolts (1), approximately 1-3/4- 
inch shank length, with washers (2) through 
turbine stator clamp ring (3) and into threaded 
holes in turbine stator mounting ring (4), 
Install bolts fingertight. 


NOTE 


Bolts are left fingertight since It 
may be necessary to reposition 
washers (2) when stator assembly 
is Installed, 


13-35, INSTALLING TURBINE STATOR 
ASSEMBLY AND FIRST-STAGE TURBINE 
WHEEL, (See figure 13-13.) The turbine 
stator assembly and/or the first-stage turbine 
wheel cannot be replaced without affecting 
engine calibration, Parts replacement ts 
limited to attaching hardware. 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel traiued 
in the use of the equipment. 


a. Obtain an oxidizer turbine disk removal 
gulde pin kit 9022289, 
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b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c. Install guide pins 9022291 (oxidizer turbine 
disk removal guide pin kit 9022289) in 2 diametri- 
cally opposed holes in turbopump shaft. 


d. With B balance matchmurks on first-stage 
turbine wheel and turbopump shaft alined, install 
turbine wheel over guide pins and against shaf:, 
Hold turbine against shaft by installing 2 bolls 
(6) fingertight, Use spacers as necessary to 
compensate for boit length. 


e. With the 3 equally spaced boltholes in 
stator assembly (9) and turbine mantfold alined, 
Install stator assembly and secure it with bolts 
(1) and washers (2), 


f. Torque all bolts (1) through stator assembly 
(9), 45 bolts, to 80 +5 in-lb. (Mefer to 
K-3825-3, Volume I, ) 


g. Safetywire bolts (1). 
Volume I.) 


(Refer to R-3825-3, 


13-36. INSTALLING SECOND-STAGE TURBINE 
WHEEL. (See figure 13-13.) The second-stage 
turbine wheel cannot be replaced without affecting 
engine callbration, Parts replacement is limited 
to 2 turbine wheel retaining bolts and the turbine 
whee. boll locks, 


a. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


b. Make sure stator assembly (9) ard first- 
stage turbine whee! (11) (paragraph 13-35) are 
installed. 


c, While supporting first-stage turbine wheel 
(11) remove 2 bolts (6) and spacers holding wheel 
to turbopump shaft and carefully lower wheel 
until it rests on turbine stator mounting ring (4). 


R-3825-3 Section XII 
Volume TI 
CAUTION 13-37, ‘TESTING AFTER TURBINE-END 
MAINTENANCE, 
Damage to turbine stator mounting 
ring (4) and/or first-stage turbine 13-38, Testing after turbine-end maintenance 


wheel (11) can reault if wheet (11) 
is allowed to drop on mounting ring 


(4), 


d. With & balance matchraarks alined, place 
aecessory drive adapter (8) against second- 
stage wheel (10) Secure adapter (8) to wheel 
(10) in this position by passing a turbine wheel 
retaining bolt (6), with 2 turbine wheel bolt 
lock (7), through a bolt hole in adapter and 
wheel, Select a bolt hole that, when first- and 
second-stage wheels are alined (B balance 
matchmarks alined). is not currently occupied 
by a guide pin, 


e, With B balance matchmarks between first- 
and second-stage turbine wheels (10,11) alined, 
place second-siage turbine wheel (10) with 
adapter (8) over guide pins and against first- 
stage turbine wheel (11). Secure adapter and 
both wheels to turbopump shaft with bolt (6) 
installed in step d, 


f. Note numbers on turbine wheel retaining 
holts (6) bolt heads and Install bolts, with 
turbine wheel bolt locks (7), clockwise in 
numerical sequence with bolt numbered 1 
alined with B balance matchmarks at interface 
of adapter and second-stage turbine wheel, 
Remove guide pins to Install bolt and, if neces- 
sary for numerical sequence, relocate bolt 
Installed in step e, 


g. Torque bolts (6) in 50 in-lb increments 
to 345 +10 in-lb, Torque in a bolt-numbered 
sequence of 1, 4, 2, 5, 3, and 6. 


h, Bend turbine wheel bolt lock (7) tabs. 


consists of checking runout of second-stage 
turbine wheel and testing the GG and exhaust 
system, 


a. Measure axial runout of second-stage 
turbine wheel at surface X (iigure 13-16), 
Runout must not exceed 0, 006 inch total {ndicated 
reading, 


b, Test GG and exhaust system. (Refer to 
R-3825-1B,) 
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SECTION XIV 


PURGE AND SEAL DRAIN CHECK VALVES 


WARNING 


PNEUMATIC FLOW TESTER G3104 AND COMPONENTS ADAPTER SET 9016796 
MUST BE OPERATED BY AUTHORIZED PERSONNEL ‘RAINED IN THE USE OF 


THE EQUIPMENT, _ 


14-1, SCOPE, This section contains prein- 
staliation test requirements for the following 
purge and seal drain check valves: (Repair 
information is not included, since the listed 
check valves are not fleld repairable. ) 


Part Number Use 


554078 Oxtdizer Injector purge 


556450 Fuel jacket purge 


557751 Fuel turbopump primary seal 


drain 


Oxidizer turbopurnp inter- 
mediate seal purge 


557755 GG fuel purge 
GG oxidizer purge 
Fuel turbine seal purge 


Oaldizer turbine seal purge 


Fuel turbopump primary seal 
purge 


| 557918-21 Redundant purge check valve 
mantfold 557918- 21 

14-2, PREINSTALLATION TESTING 

OXIDIZER INJECTOR PURGE CHECK VALVE 

554078. 


14-3. The preinstallation test of the oxidizer 
injector purge check valve conatsts of reverse 
leakage and forward flow tests. 


ee 


WARNING 


Ground support equipment used 
during this task must be operated 
sy authorized personne} trained in 
the use of tne equipment. 


a. Obtain the followtng equipment and mate- 
rial, or their cquivalents. 


(1) Pneumatic test chamber 61312, 
(2) Pneumatic Flow Tester G3104, 


(3) Hoses, clamps, etc a8 necessary to 
connect test chamber to outlet port of check 
valve, Outlet port is 1.051-inches OD, 


(4) Hoses, clamps, etc as necessary to 
connect test chamber to inlet port of check 
valve. Inlet port is 0,320-ineh OD, 


(5) Gaseous helium source, pressurized 
toa minimum of 35 psig, Hellum must conform 
to pressurizing and purging requirements for 
helium in R- 3825-3, Volume I. 


b, When performing this procedure, observe 
safety precautions aud contamination and damage 
prevention requirements In R-3825-3, Volume I, 


c, Apply 30 $5 psi¢ helium pressure to outlet 
port of check valve and measure leakage from 
inlet port. Lea'sge must not exceed 40 scim, 


d. Disconnect supply Ine from outlet port 
and connect it to inlet port. 
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e. Slowly apply helium pressure to inlet 
port until a minimum of 200 scim is flowing 
from outlet port, Pressure at inlet port must 
not exceed 20 psig, 


f, Secure test equipment and disassemble 
test setup. 


g. Repackage oxidizer injector purge check 
valve and attach condition tag. 


14-4. PREINSTALLATION TESTING FUEL 
JACKET PURGE CHECK VALVE 556450, 


14-5, The preinstallation teat of the fuel jacket 
purge check valve consists of reverse leakage 
and forward flow tests. 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personne! trained 
in the uge of (he equipment. 


a. Obtain the following test equipment and 
materials, or their equivalents. Items 3 
through 5 are tn components adapter set 
9016786, 


{1) Pneumatic test chamber 61312. 
(2) Pnoumatic Flow Tester G3104, 


(3) Fuel jacket purge check valve adapter 
set 9021887, 


(4) Union AN815-4C or reducer AN919 of 
appropriate size to adapt 1/4 inch port of 
adapter set to pressurized hellum source, 


(5) Packing MS28778-4 to aeal union or 
reducer (item 4). 


(6) Gaseous helium source, pressurized to 
a minimum of 35 psig. Helium must conform 
to pressurizing and purging requirements for 
helium in R-3825-3, Volume I. 


b. When performing thia procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c, Install fuel jacket purge check valve 
adapter set on valve, See figure 14-1, 


poe 


a ow 


OUTLET 


een ne oe ee 


Figure 14-1, Fuel Jacket Purge Check Valve 
Adapter Set Installation 


32-3-2-45 


d. Install union or reducer, as applicable, 
and packing to adapt outlet port to pressurized 
helium source. Lubricate (Method J, R-3825-3, 
Volume [) packing and lubricate (Method A, 
R-3825-3, Voluine I) union or reducer with 
lubricant grease RB0140-012 (Rocketdyne). 
Torque unton or reducer to 55-80 {n-1b, 


e. ‘ith inlet port open, apply 30 +5 psig 
pressure to outlet port of valve and measure 
leakage fron inlet port. Leakage must not 
exceed 50 acim, 


f, Slowly apply pressure to inlet port until 
a minimum of 5 sefm is flowing from outlet 
port. Pressure at inlet port must not exceed 
30 psig. 


g- Secure test equipment and remove valve 
from adapter set. 


h, Repackage check valve and attach condi- 
tion tag. 
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14-6, PREINSTALLATION TESTING FUEL 
'TURBOPUMP PRIMARY SEAL DRAIN AND 


OXIDIZER TURBOPUMP INTERMEDIATE 


SEAL PURGE CHECK VALVES 557751, 


14-7, The preinstallation test for the check 
valve consists of reverse leakage and forward 
flow tests. 


WARNING 


Ground support equipment used 
during this (ask must be operated 
by authorized personnel trained 
in the use of the equipment, 


a. Obtain the following test equipment and 
materials, or their equivalents, 


(1) Pneumatic test chamber 61312, 
(2} Pneumatic Flow Tester G3104, 


(3) tloses, fittings, clamps, etc, as 
necessary to adapt pneumatic test chamber to 
inlet and outlet ports of check valve, Tesi setup 
must be capable of withstanding 65 paig prea- 
sure, ‘The Inlet and outlet ports of the check 
valve are 0.375 {nch and 0. 325 inch 
respectively, 


(4) Gaseous hellum source, pressurized 
toa minimum of 70 psig. Hellum must conform 
{o the pressurizing and purging requirements 
for heltum In R- 3825-3, Volume I, 


bh. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R- 3825-7, Volume I, 


c. Apply 39 41 psig pressure to outlet port 
of check valve and measure leakage from inlet 
port. Leakage must not exceed 20 scim, 


d. App'y 3041 psig pressure to {nlet port 
of check valve and measure leakage from outlet 
port. Leakage must not exceed 25 scim, 


e. Increase pressure to inlet port of check 
valve until a minimum of 2,420 scim tis flowing 
from outlet port. Pressure at inlet port must 
not exceed 62 psig. 


{, Secure test equipment and disassemble 
test setup. 


g. Repackage check valve and attach condl- 
tion tag. 


14-8, PREINSTALLATION TESTING CHECK. 
VALVE 557755, (Refer to paragraph 14-2 
Tor functional uses of check valve 557755.) 


14-9. The preinstallation test of the check 
yalve consists of reverse leakage and forward 
flow tests, 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained 
in the use of the equipment. 


a, Obtain the followiag test equipment and 
material, or thelr equivalents. 


(1) Pneumatic test charnber 61312, 


(2) Hoses (1/4 inch and 3/8 inch-ID), 
fittings, and clamps to connect check valve to 
test chamber. Test setup must withatand 
40 psig pressure, 


(3) Gaseous helfum source, pressurized 
toa minimum of 40 psig, Helium must conform 
to pressurizing and purging requirernents for 
hellum tn R-3625-3, Volume I. 


(4) Pneumatic Flow Tester G3104, 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements {n R-3825-3, Volume I, 


ec. Apply 30 +1 psig pressure to outlet port 
of check valve and meabure leakage from valve 
tnlet port. Except for a check valve that (8 to 
be used as a GG oxidizer purge check valve, 
leakage must not exceed 50 scim. GG oxldizer 
purge check valve leakage must not exceed 12 
scim, 


d. Slowly apply pressure to inlet port until 
a minimum of 2,400 scim Is flowing from outlet 
port. Pressure at inlet port must not exceed 
36 pate, 


e, Secure test equipment and disassemble 
test setup, 


f. Repackage valve and attach condition tag. 
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14-10. PREINSTALLATION TESTING 
REDUNDANT PURGE CHECK VALVE MANI- 
FOLD 557918-21, 


14-11, The preinstallation test of the redundant 
purge check valve manifold consists of reverse 
leakage and forward flow tests, 


WARNING 


Ground support equipment used 
during this task must ve operated 
by authorized personnel trained in 
the use of the equipment, 


a, Obtain the following equipment and mate- 
rial, or their equivalents: 


(1) Pneumatic test chamber 61312 
(2) Pneuma.ic Flow Tester G3104 


(3) Gas generator control valve test plate 
kit 9019969, 


(4) Pressure-actuated cryogenic seal 
459724, 


(5) Unton AN815-4C or reducer ANO19 of 
appropriate size to adapt 1/4 inch port of lest, 
plate, and purge kit and purge manifold to pres- 
surized helium source, 


(6) Gaseous helium source, pressurized to 
a minimum of 35 psig, Helium must conform to 
pressurizing and purging requirements for 
helium in R-3825-3, Volume I, 


b, When performing this procedure, observe 
safely precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Attach test plate from test plate kit to 
manifold flange using eryogenic seal--to-seal 
joint, Torque bolts to 41-45 in-Jb, 


d. Attach pressurized source to test plate 
kit. 


e, With coupling nut on manifold uncapped, 
slowly apply pressure to test plate u.til a 
minimum of one scfm (forward flow) is flowing 
through manifold. Pressure to test plate must 
not exceed 2! psig, 


f. Reduce pressure to zero, disconnect pres- 
surized source from test plate, and reconnect 
source to manifold coupling nut. 


g. With test plate uncapped, apply 30 +1 psig 
to manifold and measure leakage (reverse flow) 
from test plate. Leakage must not exceed 20 
selm, 


h, Secure test equipment and disassemble 
test setup, 


1, Repackage check valve and attach condition 
tag. 
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SECTION XV 


SOLENOID VALVES 


15-1 SCOPE, This section contains prein- 
stallation test requirements for two-, three-, 
and four-way solenoid valves, Repair informa- 
tion is not included, since solenoid valves are 
not fiela repairable. 


15-2, PREINSTALLATION TESTING 
TWO-WAY SOLENOLD VALVES 558301, 
THREK-WAY SOLENOID VALVES NA5- 27273 


ee a in ee ee ee ee on 8 a rn ot ree ee 


AND NA5-28203, AND FOUR-WAY SOLENOID 


VALVES § 855767 A AND 58069, 


15-3, The preinstallation test of solenoid 
valves consists of coi) and insulation resistance 
teats: 


a, Obtatn the following test equipment, or 
their equivalents: 


(1) Wheatstone bridge or digital ohmmeter 
(accuracy within +6,1 ohm), 


(2) Valve resislance test selector box 
99-9019902, 


(3) Strap-on thermometer (accuracy 
within 42, 0° F), 


(4) Insulation resistance tester, 500.vde 
(accuracy within 410 percent and current 
limited to 10 ma maximum at 500 vde). 


b. When performing this procedure, observe 
salety preccutions und contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Select test cable that mates with solenoid 
valve to be tested and attach selected cable to 
test selector box, connecting leads 80 that pin 
A of test cable {s connected to jack A, pin B to 
jack B, etc. Do not connect test cable to 
solenoid, 


d, Attach a test lead from GND jack on test 
selector box to connector shell of test cable, 


e. Connect insulatlon resistance tester to 
MEGOHMS jacks on selector box. 


f. Turn selector box selector switch to A 
& B TOGND., Momentarily apply 500 vde and 
check insulation resistance, Resistance must 
be 500 megohms minimum. 


g. (f test cable 9019946 (basic) is connected, 
turn selector box selector switen to C TO GND, 
Momeslarily apply 500 vde and check Insulatlon 
resistance. Resistance must be 500 megohms 
rotninium., 


h, If test cable 9019946 (basic) is connected, 
turn selector box selector switch to A & B TO 
C, Momentarily apply 500 vde and check 
insulation resistance. Resistance must be 
500 megohms minimum, 


i. Turn selector box selector switch to OFF, 


j. Attach solenold to be tested to test cable, 
Make sure GNI) test lead remains attached to 
connector shell or attach {t to solenoid, 


k. Place strap-on thermometer on solenotd 
case, 


1, Connect Wheatstone bridge or digital 
ohmmeter to OHMS jacks on test selector box, 


m. Make sure strap-on thermometer tem- 
perature indication has stabilized; note temper- 
ature indication. 


n. Turn selector box selector switch to A 
TO B and check resistance indicated on Wheat- 
stone bridge or digital ohmmeter, Resistance 
must be within limit band shown in appropriate 
figures 15-1 through 15-3 for temperature 
noted in step m. 
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o. Turn selector box selector switch to A 
& BTOGND, Momentarily apply 500 vde and 
check insulation resistanue. Resistance must 
be 50 megohina minimum, 


p. If test cable 9019946 (basic) ts connected, 
turn selector box selector switch to C TO GND, 
Momentarily apply $00 vde and check insulation 
resistance. Resistance must be 50 megohms 
minimum, 


q. If test cable 9019446 (basic) ia connected, 
turn selector box selector switch to A & B TO 
C. Momentarily apply 500 vde and check 
insulation resistance, Resistance must be 
50 megohms minimum. 


r, Turn selector switch to OFF, 


6s. Secure test equipmert and disassemble 
test setup. 


t. Package transducer and attach condltlon 
tag. 
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SECTION XVI 


START TANK DISCHARGE VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104 AND COMPONENTS ADAPTER SET 
9016796 MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN 


16-1. SCOPE. This section containg start tank 
discharge valve preinstalation test require- 
ments only. Procedures for allowable field 
repair (parts replacement) are in R-3825-3, 
Volume I. 


16-2. PREINSTALLATION TESTING. 


16-3. The preinstallation test consists of a 
bellows seal} leak test. 


WARNING 


Ground support equipment used dur- 
ing this task must be operated by 
authorized personnel trained in the 
use of the equipment. 


a. Obtain the following test eqvipmeni and 
materials, or ‘heir equivalents: (Iterns 2 and 
4 through 6 are in components adapter set 
9016796. ) 


(1) Pneumatic test chamber 61312. 


(2) Start tank discharge valve adapter set 
9022750. 


{3) Pneumatic Flow Tester G3104. 
(4) Union AN815-4C or reducer AN919 of 


appropriote size to adapt 1/4 inch threaded port 
of test plate to pressurized helium source. 


(5) Plug AN814-4C to seal unused test 
plate port. 


(6) Packing MS28778-4 (2 required) to seal 
union or reducer and plug (refer to items 4 and 


5). 

(7) Gaseous helium source, pressurized 
to a minimum of 1,650 psig. Helium must con- 
farm to pressurizing and purging requirernents 
for helium found in R-3825-3, Volume i. 


THE USE OF THE EQUIPMENT. 


——— ed 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


NOTE 


Ports referenced in this procedure 
are identified in figure 16-1. 


c. Install] plates en ports B and C using asso- 
ciated hardware and seals listed in figure 16-1. 


d. Seal port C with plug and packing. Lubri- 
cate (Method J, R-3825-3, Volume 1) packing 
and lubricate (Method A, R-3825-3, Volume T) 
plug with lubricant grease RBO140-012 
(Rocketdyne). Torque plug to 40-65 in-lb. 


e. Install union or reducer (.s applicable) and 
packing to adapt port B to pressurized heliurn 
source. Lubricate (Method J, R-3825-3, 

Volume J) packing and lubricate (Method A, 
R-3825-3, Volume I) union or reducer with lubri- 
vant grease RB0140-012 (Rocketdyne). Torque 
union or reducer to 55-80 in-lb, 


f. With port E open te atmosphere, apply 
1,500 +50 psig helium pressure to port B for a 
minimum of 2 minutes; then measure leakage 
from port &. Leakage must not exceed 5 scim. 


g. Repeat step f with 50 +5 psi helium 
pressure applied to port B. Leakage must not 
exceed § sein. 


h. Secure (est equipment and disassemble 
test setup, 


i. Repackaye start tank discharge valve and 
attach condition tag. 
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Index 


9022727 Plate 

RD261 -3010-9012 Seal 
NAS1004-10A Bolt 
(Torque to 68-82 in-ib.) 
RD153-5004-0003 Washer 


9022752 Plate 
RD261-3010-0070 Seal 
NAS1006-29A Bolt 

(Torque to 252-308 in-Ib.) 
RD153 -5004-0008 Washer 


eter ea ee ee 
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GSE Setup for 


Vieure 16-1. 


16-2 


Quantity Index 
No. Description Required No. 

I 9022754 Plate 4 9022733 Plate 
1D261-3010-0650 Seal RD261--3010-0016 Seal 
NAS1006-10A Bolt 12 NAS1004-12A Bolt 
(Torque to 252-308 in-1b.) (Torque to 68-82 in-lb.) 
RD153-5004-0006 Washer 12 RD153-5004-0004 Washer 


R-3825-3 
Volume JI 


32-3 -2-61 


Quantity 
Description Required 
6 
6 
st) 9022746 Plate 
RD261 -3010-0018 Seal 
NAS1004-10A4 Bolt 6 
(Torque to 68-82 in-I}b. } 
FRUD153-5004-0004 Washer 6 
6 9022536 Plate 
RD261-3019-0012 Seal 
N&S1004-10A Bolt 4 
(Torque to 68-82 in-lb. ) 
RD153-5004-0004 Washer 4 
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SECTION XVII 


START TANK REFILL CHECK VALVE MANIFOLD 307599-41 


WARNING 


PNEUMATIC FLOW TESTER G3104 MUST BE OPERATED BY AUTHORIZED PER- 
SONNEL TRAINED IN THE USE OF THE EQUIPMENT, 


a re ere a FL ER EE 


17-1, SCOPE, This section contains prein- 
stallation test and field repair information for 
the start tank refill check valve manifold, 


17-2, PREINSTALLATION TESTING, 
17-3, The preliustallation test of the start tank 


refill check valve manifold 307599-41 consists 
of reverse leakage and forward flow tests. 


WARNING 


Ground support equipment used 
during this task must be operated 
by authorized personnel trained 
in the use of the equipment, 


a. Obtain the following test equipment and 
materials, or their equivalents. 


(1) Pneumatic test chamber 61312. 
(2) Pressure test fixture '/-5047149. 
(3) Adapter EWR- 183647, 

{4} Pneumatic Flow Tester G3104, 


(5) All items identified with an asterisk 
(*) in gure 17-1, 


(6) Gaseous helium source, pressurized 
toa minimum of 550 psig. Helium must con- 
form to pressurizing and purging requirements 
for helium in R.-3825-3, Volume I. 


b, When performing this procedure, ohserve 
safaty precautions and contamination and damage 
prevention requirements in R-3825-3, Volume [. 


c. Remove orifice from manifold flange. 


d, Install manifold in pressure test fixture 
(see figure 17-1). 


e. Slowly apply helfum pressure ‘o inlet port 
(flanged end) until a minimum of 200 scim is 
flowing from outlet port. Pressure at inlet port 
must not exceed 37 psig. 


f. Apply 500 +20 psig press -e to outlet port 
and measure leakage from inlet port, Leakage 
must act exceed 2 acim. 


g. Secure test equipment and remove atart 
tank refill check valve manifold from pressure 
test fixture. 


h, Install orifice in flange, Torque to 25 +5 
tn-lb, After torquing, orifice must not protrude 
more than 0.245 inch from flange. 


i. Repackage start tank liquid refill check 
valve manifold and attach condition tag, 


17-4, REPAIRING, 


17-5. Field repair of the start tank refill check 
valve manifold consists of replacing the orifice 
installed in the flange, No special instructions 
are required except that the orifice igs threaded, 
is torqued to 25 35 in-]b, and muat not protrude 
more than 0.245 inch from flange sealing sur- 
face when fully torqued, 
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HOSE (TORQUE TO —~-—” 
100-150 IN-LB} 


ADAPTER EWP-183647 ——~ 
(HEP) 


Figure 17-1, 
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SECURE MANIFOLD TO PADS 
WITH TOGGLE CLAMPS 
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TOGGLE CLAMP 
(TYPICAL EACH PAD) 


START TANK REFILL 
CIIECK VALVE MANIFOLD 


REPLACE WITH *REDUCER ANS19 
OF APPROPRIATE SIZE IF EXISTING 
UNTON AN8IS-4J DOES NOT MATE 
WITH PNEUMATIC HOSE 
(TORQUE TO 55-80 IN-LB} 


GSE Setup for Start Tank Refill Check Valve Mantfold 
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SHCTION XVIII 


START TANK SUPPORT AND FILL VALVE 


WARNING 


PNEUMATIC FLOW TESTER G3104 AND COMPONENTS ADAPTER SET 9016796 
MUST BE OPERATED BY AUTHORIZED PERSONNEL TRAINED IN THE USE OF 


THE EQUIPMENT, 


18-1. SCOPE, This section contains start tank 
support and fiil valve preinstallation test re- 
quirements, Repair information is not included, 
since the start tank support and fill valve is not 
field repairable, 


18-2, PREINSTALLATION TESTING, 


18-3, The preinstallation test consists of a 
reverse leakage and a flow test of the ground 
fill inlet and refill inlet check valves, 


WARNING 


Ground support equipment used during 
this task must be operated by author- 
ized personnel trained in the use of 
the equipment. 


a, Obtain the following test equipment and 
materials, or their equivalents. Items 2 and 5 
through 8 are in components adapter kit 
9016796, 


(1) Pneumatic test chamber 61312. 


(2) Tank support and fill valve adapter set 
9022529, 


(3) Gaseous helium source, pressurized 
to a minimum of 550 psig, Helium must con- 
form to pressurizing and purging requirements 
for helium in R-3825-3, Volume I, 


(4) Pneumatic Flow Tester G3104, 


(5) Unton AN815-8C (2 required) or 
reducer AN919 (2 required) of appropriate size 
to adapt 1/2 inch threaded ports of tank support 
and fill valve adapter set to pressurized helium 
source. 


(6) Packing MS28778-8 (2 required); to seal 
unions or ; educers (refer to item 5). 


(1) Union AN815-4C or reducer AN919 of 
appropriate size to adapt 1/4 inch threaded port 
of tank support and fill valve adapter set to 
pressurized helium source. 


(8) Packing MS28778-4 to seal union or re- 
ducer (refer to ilem 7), 


NOTE 


When this procedure requires a 
pressure to be applied, the pres- 
surization rate must not exceed 
400 psig per second, 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c. Install valve into test adapter (figure 18-1), 
Seal adapters to ground fil] inlct and refill inlet 
ports by tightening adapters until metal-to- metal 
contact is obtained. 


d. Install unions or reducers as required to 
adapt threaded ports of adapter set to pres- 
surized helium source, Lubricate (Method JJ, 
R-3825-3, Volume I} packings and lubricate 
(Method A, R-3925-3, Volume I) threads of 
unions or reducers, as applicable, with lubri- 
cant grease RBO140-012 (Rocketdyne). Torque 
1/2 inch fittings to 180-230 in- 1b and 1/4 inch 
fitting to 55-80 tn-Ik, 


e. Make sure instrumentation port TF1 is 
sealed with a pressure-type plug, 
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NOTE 


Ports A, B, and C referenced in 
the remainder of this procedure 
are identified in figure 18-1. 


f. Apply 500 420 psig to port C for 2 (+1, -0) 
minutes; then measure leakage from port A 
and from port B, Leakage must not exceed 
2 scim from port A and 3 scim from port B. 


g. Remove pressure from port C and with 
port B blocked and port C open, slowly apply 


A A I NN cere | 


Figure 18-1, 


18-2 


pressure to port A until a minimum of 5 scfm 
ig flowing from port C, Pressure at port A 
must not exceed 30 pstg. 


h. With ports B and C open and port A 
blocked, slowly apply pressure to port B until 
a minimum of 5 sefm is flowing from port C. 
Pressure at port B must not exceed 30 psig. 


i. Secure test equipment and disassemble 
test setup. 


j. Repackage start tank support and [fill valve 
and attach condition tag, 
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GSE Setup for Start Tank Support and Fill Valve (Sheet 1 of 2) 


No, Description 


1 9020045-81 Adapter 
9022424-3 Spacer 
MS28782-1€ Backup 
Ring 
AN6227-16 Packing 


2 9022580 Retainer 
NAS1004-3A Bolt 
(Torque to 68-82 in-Ib, ) 
RD153-8004-0004 
Washer 


3 701852 Plug 
404659 Seal 
(Torque to 40-55 in-Ib, ) 


4 9022568 Plate 
RD261-3014-0042 Seal 
NAS1006-294 Bolt 


(Torque to 252-308 in-Ib,) 


NAS679CBW Nul 
MS15795-814 Washer 


rene meee en 
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Quantity 


Required 


12 
12 


Index 


6 


7 


Description 


9022569 Brace 
NAS1004-94 Bolt 
(Torque to 68-82 in- Ib. ) 
RD153-5004-0004 
Washer 


9020045-71 Adapter 
9022424-5 Spacer 
MS28782-11 Backup 
Ring 

AN6227-11 Packing 


9062557 Retainer 
NAS1004-3A Bolt 
(Torque to 68-82 in-1b, ) 
RD153- 5004-0004 
Washer 
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Quantity 
Required 


2 
4 


4 


— 


Figure 18-1, GSE Setup for Start ‘fank Support and Fill Valve (Sheet 2 of 2) 
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SECTION 2TX 
THRUST CHAMBER 


19-1, SCOPE, This section contains thrust 19-2, REPATRING, 


chamber repair information only. Post-repair 
19-3, 


test requirements are provided by Rocketdyne 
Representative on an individual basis based on 
the type and extent of the repair made. 


Figure 19-1 lists type and disposition for 
typical thrust chamber damage. Rocketclyne 
Representative will provide disposition for 
damage outside the scope of figure 19-1. 


Damage 


Limit 


Tube scratches 
(internal and 
external) 


Tube dents 


Metal removal 0,001 inch or 
less deep by 0,010 (nch wide. 


Metal removal between 
0.001 and 0,005 inch deep. 


Metal removal greater than 
0,005 inch deep. 


Metai removal greater than 
0.010 inch wide. 


Metal removed from a dent. 


A maximum of 50 dents, 
0,026 inch or less deep, 
lorated within combustion 
zone and including the area 
6 inches aft of the throat. 


Dents greater than 0,020 inch 
deep, located within combus- 
tion zone, and including area 
6 inches aft of throat, 


A maximum of 350 dents, 
0.060 inch or less deep, {n- 
side chamber (but outside of 
combustion zune including 
area 6 inches aft of throat) 
and all exterior areze of 
chamber, 


Figure 19-{, Thrust Chamber Damage Limits (Sheet 1 of 3) 


Disposition 


Acceptable, 


Torch-braze (paragraph 19-8). 

Notify Rocketdyue Representative. 
Notify Rocketdyne Representative, 
Acceptable to limite specified for 


tube scratches, 


Acceptable. 


Notify Rocketdyne Representative. 


Acceptable. 
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Damage 


ee 


Tube dents 
(continued) 


Tube dis- 
coloration 


Tube erosion 


Tube cracks 


Tube splits 


Tube pinholes 


Braze cracks 
or voids 


Turbine exhaust 
manlfold cracks 


Weld or parent 
metal cracks 


Turbine exhaust 
mantfold dents 


R-3825-3 
Volume I 


Limit 


Dents greater than 0,060 inch 


deep, all inside or outside 
chamber areas, 


Dark spots or streaks on 
tubes with no metal removal. 


Strong evidence of metal 
removal. 


Transverse cracks in com- 
bustion zone, 


Externa] transverse cracks 
in tubes, 


Longitudinal splits in the 
combustion zone. 


Holes 0,030 inch or less in 
diameter, void of braze. 


Holes 0,030 inch or less in 
diameter, contaminated 
with braze, 


Holes greater than 0,030 
inch in diameter or 
obstructed by baads, 


Cracks in braze joints or 
apparent lack of braze be- 
tween tubes. 


Cracks in vertical and hori- 
zontal drain bosses, 


Cracks fn start tank dis- 
charge valve drain boss. 


Dents 0,25 inch or less deep 
with a one-inch minimum 
radius, 


Dents greater than 0, 25 inch 
deen. 


Disposition 


Acceptable. 


Notify Rocketdyne Representative. 


Notily Rocketdyne Representative, 


Acceptable, 


Notify Rocketdyne Representative. 


Notify Rocketdyne Representative. 


Repair (paragraph 19-9), 


Repair (paragraph 19-8), 


Notify Rocketdyne Representative. 


Acceptable if joint does not leak, 
If Joint leaks, torch braze 


(paragraph 19-7). 


Repair (paragraph 19-11). 


Repair (paragraph 19-11), 


Notify Rocketdyne Representative. 


Acceptable. 


Notify Rocketdyne Representative, 


Figure 19-1, Thrust Chamber Damage Limits (Sheet 2 of 3) 
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Damage Timit 


Section XIX 


Disposition 


i a AR A A ET 


Stud damage Damaged or broken studs in 


throat ring or bands, 


Nicks in sealing surfaces of 
flanges that could affect 
sealing. 


Flange nicks 


Tube-to-tube leaks in com- 
bustion zone, 


Chamber leaks 


Tube-to-tube leaks in areas 
other than in the combustion 
zone. 


Tube-to-exit ring leaks and 
inserts at aft end of fue] 
manifold leaks, 


Tube-to-fuel ring leaks and 
inserts to turbire exhaust 


Notify Rocketdyne Representative, 


Notify Rocketdyne Representative. 


Notify Rocketdyne Representative. 


Torch-braze (paragraph 19-7) 
from inside of chamber. 


Notify Rocketdyne Representative. 


Notify Rocketdyne Representative. 


ring leaks. 


Insulation 
damage 
ineulation,. 


a rr SO 


Damaged silicone elastomer 
inswation and polyurethane 


Refer to section X for insulation 
damage limits and repair 
procedures. 


Figure 19-1. Thrust Chamber Damage Limits (Sheet 3 of 3) 


19-4, CLEANING EFORE REPAIRING 
TUBES, 


a. Obtain the following equipment and mate- 
rials , or their equivilents: 


(1) Flux mixture of 50 percent B-1 Black 
Flux and 50 percent Haudy White Flux (Handy 
and Harman). 


(2) Fine, stalnless steel, wire brush, 
0,005 inch maximum wice diameter. 


(3) Distilled or deionized water. (Required 
only if tubes are oxidized or extremely dirty, } 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c. Clean all joints and tube surfaces to be 
repaired by vigorously hand-brushing with 
stainless steel wire brush and flux mixture. 


d. {f area was oxidized or extremely dirty, 
wash out flux with distilled or deionized water 
and check area for cleanness, Reclean as 
necessary, 

19-5. CLEANING BEFORE RETPAINTING, 


a. Obtain the foJlowing equipment and mate- 
rials, or their equivalents: 


(1) Fine, stainless steel, wire brush, 
0.005 inch maximum wire diameter, 


(2) Abrasive paper, No. 320 or 400 grit, 
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(3) Nayhtha (Federal Specification 
TT-N-95) or drycleaning solvent (Federal 
Specification P-D-680, Type 1), 


(4) Stnelair Strip Kleen No, 171 (Sinclair 
Paint Co), Required only if existing paint is 
to be removed, 


b. When performing this procedure, observe 
safety precantions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c. If painted surface is extrernely damaged, 
use paint remover and remove paint. 


d, Ustng statuiess steel wire brush, hand. 
brush loose paint trom area to be repaired, 


e, Blend rough edges witht abrasive paper, 
WARNING 


The following procedure specifies 
naphtha or drycleaning solvent which 
are flammable and must nat he used 
near heat, spacks, or open flame 
Inhalation of their vapours or pro- 
longed contact with the Uquid can 
cause serwous injpury. 


f, Clean area by wiping with a clean cloth 
dampened in naphtha (T'T-N-95) or drycleaning 
solvent (P-D-680, ‘Vype 1). 


jy-6, CLEANING CONTAMINATED PAINTED 
SURFACES, 


WARNING 


The following procedure specifies 
drycleaning solvent which is 
flammable and must not be used 
near heat, sparks, or open flame, 
Inhalation of its vapors or pro- 
longed contact with the liquid can 
cause serious injury. 


a. Obtain drycleaning solveut (P-D-680, 
Type I) and clean cloths, 


b. When performing this procedure, observe 


safety precautions and contanination and damat,e 


prevention requirements in R-3825-3, Volume | 


19-4 


c, Clean contaminated painted surfaces with 
clean cloth moistened with solvent, 


19-7, TORCH BRAZING FOR TUBE-TO-TUBE 
REPAIRS, To minimize problems presented by 
reinforcing bonds, components, fittings, wiring, 
ete on the outside of the thrust chamber, it is 
preferable, whenever possible, to do the repair 
on the inside diameter of the thrust chamber. 


a. Obtain the following equipment and mate- 
rials, or their equivalents: 


(1) Bristle brush, 


(2) Gold-nickel brazing alloy RB0170-064 
(Rocketdyne), 


(3) Flux mixture of 50 percent B-1 Black 
Flux and 50 percent Handy White Flux (Handy 
and Harman). 


(4) Conventional oxyacetylene welding set 
with torch equipped with size 0 or smaller tip. 


b, When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


c, Clean all joints to be brazed in accordance 
with paragraph 19-4, 


d. Protect wiring, instrumentation, etc 
agatnst the 500° F, maximum, heat encountered 
durtug brazing. 


e, Using bristle brush, apply thin coat of flux 
mixture to area to be brazed, 


f. Using oxyacetylene torch, apply a soft, 
neutral, or slightly reducing flame to 2 tuber 
forming joint to be brazed, Confine flame to 
joint to be brazed by holding tip of flame cone tn 
joint groove, 
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CAUTION 


Braze buildup that exceeds the crown 
of adjacent tubes can result in local 
hot spots during engine operation, 


g. Start at one end of joint and apply small 
amount of brazing alloy to heated area, flowing 
alloy along joint and adding additional alloy as 
necessary, Braze repair toa height equal to 
surrounding existing braze. Braze buildup 
must not exceed crown of adjacent tubes. Do 
not braze over or remove any of the existing 
alloy. [fil is necessary (o braze over or re- 
move existing alloy, notify Rocketdyne 
Representative, 


19-8, TORCH BRAZING FOR FILLING DENTS 
AND SCRATCHES, AND REINFORCEMENT, 


a, Obtain the following equipment and mate- 
tials, or their equivalents: 


(1) Flux mixture of 50 percent B-1 Black 
Flux and 50 percent Handy White Flux (Handy 
and Harman). 


(2) Conventional oxyacetylene welding set 
with torch equipped with size 0 or smaller tip. 


(3) Gold-silver-copper-zine brazing alloy 
RBO170-089 (Rocketdyne). 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 


c, Clean all dented areae to be filled in 
accordance with paragraph 16-4, 


d, Protect wiring, instrumentation, etc 
against the 500° F, maximum, heat encountered 
during brazing. 


e. Apply enough flux mixture tc prevent oxida- 


(ion. to area to he brazed, 


f. Using oxyacetylene torch adjusted to pro- 
duce a neutral or slightly reducing flame, apply 
brazing alloy to rebuild scratched or dented 
area to original tube contour. 


19-9, TUNGSTEN-INERT-GAS-WELDING FOR 
PINHOLE REPAIRS, 


2. Obtain a heliarc welder and CRES 347 
filler rod or wire (MIL-R-5031, Class 5A), 
0,045 inch diameter, 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I. 


ce, Clean all dented areas (o be repatred in 
accordance with paragraph 19-4. 


d, Protect wiring, instrumentation, etc 
against the 500° F, maximum, heat encountered 
during -weiding. 


e. Tungsten-inert-gas-weld with filler rod or 
wire. 


19-10. TOUCHING UP PAINTED SURFACES. 


a. Obtain the following equipment and mate- 
rials, or their equivalents’ (Items 4 through 6 
are not required uniess repair coatings are to 
be sprayed. ) 


(1) Masking tape, paper, plugs and other 
suitable material to protect surfaces that ace 
not to be coated. 


{2) Yellow zine chromate primer 
(MIT.- P-8585), 


(3) Passive temperature-~control coating 
RBO125-001 (Rocketdyne), 


(4) Xylene {Federal Specification TT-X-918), 
(5) No, 2 Zahn viscosimeter. 
(6) Conventional air-aspray equipment or 
No, 50 aerosol power unit spray pu (W. 2. 
Fuller Patnt Co}, 
b, When performing this procedure, observe 


safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume I, 
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ec, Clean area to be repainted as outlined in 
paragraph 19-5, 


d. Cover adjacent surfaces not to be coated, 
with masking paper, tape, plugs, or other 
suitable materials. 


WARNING 


The following procedure specifies 
primer (MIL- P-8585), which is 
flammable and must not be used 

near heat, sparks, or open flame. 

It is toxic. inhalation of its vapors 
or prolonged contact with the primer 
can cause serious bodily harm, In 
case of prolonged exnosure, immedi- 
afely obtain fresh air and wash skin 
with soap and water. 


e, Apply one coat of primer to areas to be 
coated. 


I, If coating is to be appHed by spray, mix 
3 parts by volume of passive temperature- 
control coating with one part by volume of 
xylene, Before use, test viscosity cf mixture, 
using a No, 2 Zahn viscosimeter. Viscosity 
must be 16-20 seconds. If viscosity exceeds 
20 seconds, add more xylene until viscosity is 
within required range. If viscosity is less than 
16 seconds, add more coating. 


g. Brush or spray one full coat of coating 
material or mixture over the zinc chromate 
primer, If sprayed, maintain a traversing rate 
that gives a wet coat without feathering, sagring, 
or running. 


h, Allow first coat to air dry for 15 minutes, 
minimum, 


{. Apply second coat in cross diraction to 
first coat until surface beneath ig completely 
covered, using same equipment and traversing 
rate used for first coat, 


j. Allow second coat to air dry for 48 hours, 
miaimum, 
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19-11, REPAIRING CRACKS IN TURBINE 
EXHAUST MANIFOLD VERTICAL AND 
HORIZONTAL DRAIN BOSSES 204355-79 AND 
204355-83, AND START TANK DISCHARGE 
VALVE DRAIN BOSS 206603, Cracks in the 
turbine exhaust menifold vertical and horizontal 
drain bosses, start tank discharge valve drain 
boss. or parent manifold material adjacent to 
the drain buss welds can be repaired as follows: 


a. Obtain the following equipment and 
materials, or their equivalents: 


(1) Fine, stainless steel, wire brush, 
0,005 inch maximum wire diameter, 


(2) CRES 347 filler rod or wire 
(MIL-R-5031, Class 5A), 0.045 inch diameter. 


(3) Heliare welder. 
b, When performing thts procedure, observe 
safely precautions and contamination und damage 


prevention requirements in R-3925-3, Valume I, 


ec, Clean area by handoresiung around crack 
with stainless steel wire brush. 


d, Performa Class I weld ueing filler rod 
or wire and a heliarc welder. 


e, Dye-penetrant inspect, (Refer to R-3825-3, 


Volume T,) 

19-12. APPLYING ECCOBOND SOLDER UNDER 
THRUST CHAMBER JACKET TEMPERATURE 
THANSDUCER CS1 AND CS1a MOUNTING PADS, 


a, Obtain the following equipment and mate- 
terials, or their equivalents: 


(1) Eecobond anider No, 56C (itmerson and 
Cummings), 


(2) Catalyst No, ¥ (Emerson and Cummings). 
(2) Toluene (MIL- T- 19548). 


(4) Duxseai waterproof compound (Johns- 
Manville Products). 


(5) Syringe (3 milliliter). 


(6) No. 17 hypodermic needle, 
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(7) isyedropper, 


(8) Hleat-sink compound DC340 (Dow 
Corning Corp). 


(9) Trichloracthy lene (MIL-T-27602), 
cieaning compound (MIL-C-81302), or trichlo- 
rosthane (MIF ~T-81533), 


b, When performing this procedure, observe 
safety precauti as aud contamination and damarre 
prevention renuirements in R- 3825-3, Vulume 1. 


rn. Without disconnecting clectrical conneetor 
P1298 or FI20, remove thrust chamber jarket 
temperature transducer CS1 or CSla as follows: 
(See figure 19-2. ) 


; 
SCREW ; qo ee mee 


sue bob ek, Z 
. Crit ae ORACKET 
HNEEolt - ° Ae staat MOUNTING 
CONBMFCO TOR e o Adie 

P1279 30 me ef PAD 


= 


iy 
ia) 


id 
SCREW, Py ented 
WASHER, 
LUG 


NUP mon 


Hd fry oe 
Wf if Blt KET 


TRANS) Liss kee 


RO.T. 


WASHER 
; 


Sinemet 


“LHR LOS 
CHAMBER 


MOUNTING 
PAI 


12 9-1-1224] 


Figure 19-2. Thiwel Chamber Jacket 
Temperature Transducers 


(1) Remove bolts and washers that secure 
temperature transducer to transducer mounting 
nad. 


(2) Remove screws and wasners that 
secure bracket to hrackel mannting pad on 
{nrus? chamber. 


(3) Move transducer away from mounting 
pads, 


WARNING 


The following procedure specifies 
trichloroethylene and trichlarsethane, 
which are toxic solvents. Inhalation 
of their vapors or proloaged contact 
wilh the liquids can cause serious 
injury or death, 


@ The following procedure snecifies 
cleaning compound (MII.-C-81302), 
which is volatile, Use ina well- 
ventilated area sinee the vapors 
displace the oxygen in the air, 
resulting in suffoeation, 


(4) Remove heat-sink compound from 
transducer and transducer mounting ped, Clean 
transducer and transducer mounting pad by 
wipmap vith elean, lint-free eloith dampened with 
trichlorocthylene. cleaning compound, or 
trichlorocthane, 


d. ‘Po determine if passages between trans- 
curer mounting pad and thrust chamber tubes 
are open, insert a piece of Inconel lockwire 
(MS20995N20) into each passage. Insert lock~ 
wire from the lower end of transducer mounting 
pad vad push lockwire up through passage to 
opposite end cf pad. If any passage is 
obstructed, mark ifs position. 


WARNING 


The foilowing procedure specifies 
solder Eccobond 56C, which may 
irritate shin. Protective clothing 
must be worn when tandling solider. 
In case of contact, wash skin with 
soap and water. 


e. Prepare Eccobond solder as follows: 


(1) Weight 100 prams of Eecohond solder, 
5 grams of catalyst, and 5 grame of toluene. 


(2) #tece materials in a clean glass or 
moetat corfainer. Mix materials thoroughly until 
smooth .ad mixture has the consistency of syrup. 
To obtain desired consistency additional toluene 
(np to 15 additional grams) is allowed. Make 
sure inixture is smoath, sinch small lwops wilt 
plug hypodermic acedle., (Put Hie uf mixture 
is 1,5to 2,0 hours.) 
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f. Fill syringe with FRecobond solder mixture. 
Insert hypodermic needle (at lower end of trans- 
ducer mounting pad) in passage between trans~ 
ducer mounting pad and thrust chamber tubes, 
Pack Duxseal waterproof compound around 
hypodermic needle. Da not plug adjacent 
passeges, 


g. Mject mixture into passage until mixture 
ean be seen at upper end of transducer mounting 
pad, (Mixture will not be seen if passage is 
obstructed), 


h. Immediately press down on Duxseal water- 
proof compound to seal lower end of passage 
when hypodermic needle is removed. 


i. For passages that are obstructed and 
Eccobond solder cannot be sec at upper end of 
transducer mounting pad, insert hypodermic 


needle into passaye from upper end of transducer 


mounting pad and infect mixture into passage 
until mixture is even with top of the pad, 


j. Allow solder raixture to cure (12 hours) 
at ambient temperature. Applying heat (heat 
gun or lamp) will shorten curing time to 30 
minutes (160° F) or 15 minutes (250° F), 


k. Remove Duxseat waterproof compound 
from end of mounting pad after Eccobond 
solder mixture has cured, 


1. Install thrust chamber jacket temperature 
transducer CSI or CSla as follows: 


NOTE 


There must not be cavities in the 
compound that could cause air 
pockets between the transducer 
and the transducer mounting pad. 


(1) Spread an even coat of heat-sink com- 
pound PC340 (Dow Corning Corp) in recessed 
area of transducer so that recessed aren is 
filled from flush to 1/16 inch above niating 
surface of transducer. 
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(2) Position and secure transducer to 
transducer mounting pad with balts and washers; 
lubricate (Method A, R-3825-3, Volume 0) boils 
with lubricant grease RBOM0-012 (Rocketdyne). 
Do not tivbten bolts. 


(3) Secure bracket to bracket mounting pad 
with screwe and washers, Torque screws to 
67-92 in-Ib. 


(4) Torque bolts securing transducer to 
transducer mounting pad to 3-5 in-lb and 
safetywire. 
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SECTION XX 


TRANSDUCERS 


20-1, SCOPE, This section contains preinstal- 
lation test requirements for speed, flow, pres- 
sure, temperature, and position transducers. 
Repair information is not included, since 
transducers are not ficld repairable, 


FREINSTALLATION TESTING FUEL 


20-2, FREINSTALLATION | : cU 
TURROPUM PieEeE Uae aNeDUGER NA cae 
DUCERS NAS-27531, 

20-3. The preinstallation test of speed and 

flow transducers consists of measuring the 

coils resistances, coll-to-coil resistance, 


and case-to-colls resistances, 


a, Ovtain the follewing test equipment, or 
their equivalents, 


(1) Ohmmeter, Modet 630 (Triplett) or 
Mode! 260 (Simpson), 


(2) Megohmmeter, Model 1620C (Freed 
Transformer Co), 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume J, 


c. Measure resistance between pin A or B 
and case and between pin C or Dand case. With 
50 vde applied, resistance must be greater than 
50 megohms. 


d, Measure resistance between pins 4 and C, 
With 50 vde applied, resistance must be greater 
than 5 megahms, 


ée, Measure resistance between pine A and B, 
Resistance muat be 1,270 1500 ahma except on 
transaucer NA5-27328, realatance inuat pe 
260 +50 ohme, 


{. Measure reaistance between ping C and 
3, Reatatance must be 1,270 +500 ohms except 
on transducer NA5-27328, realstance munt be 
300 +60 ohms, 


a, secure test equipment and disassemble 


a? 


test setup. 


h. Repackage transducer and attach condition 
tag. 


PREINSTALLATION TESTING PRESSURE: 


20-4, INS T 
TR RANSDUCERS Ni NA5- 27412 AN AND NA5-27440, 


20-5, The preinstallation test of pressure 
tranaducers consists of measuring ambient 
and simulated 20 and 80 percent outputs of 
the tranaducer. 


a. Obtain the following test equipment, or 
‘heir equivalents, 


(1) A ?8-yde power supply. The power 
supply output ripple must be less than 0, 1 volt 
peak, and transients less than 50 volts peak 
with 10-microseconds width and no more than 
20 pulses per second. 


(2) Digital voltmeter, capable of reading 
to 0.00u1 volt. 


(3) Test leads and pin connectors as 
necessary to interconnect transducer, power 


- supply, and digital voltmeter. 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume J, 


ce. Perform this test with the transducer 
pressure port exposed to an ambient pressure 
of 14.7 +1 pala, 


d, Connect transducer pins B (+) and C (-) 
to digital voltmeter. 


e. Apply 28 +0, 1 vde: to transducer p'ns A (+) 
and D (-) and measure transducer output on 
digital voltmeter. V.'tage output must be within 
amblent output voltage range shown in figure 
20-1 for tranaducer being tested. 
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Ambient Output 


Transducer 

Range Psia (vce) 
0-90 1,300 to 1,700 
0-100 0,550 to 0,950 
0-200 0.175 to 0.575 
0-500 -0, 050 to +0. 350 
0-750 -0, 100 to +0, 300 
0-1, 000 -0,125 to +0,275 
0-1,500 -0.150 to +0,250 
0-2 ,000 -0,163 to 40,237 
0-3 , G00 -0,178 to +0, 222 

_9-5,,000_ 0,188 to 40.215 


Figure 20-1. 


f Apply +28 +0,1 vde power to transducer 
pin E, Do not remove test lead from transducer 
pin A (428 :0.1 vde is to be applied to both 
transducer pins A and E for this step). Measure 
transducer output on digital voltmeter. Voltage 
output must be within 20 percent voltage range 
shown in figure 20-1 for transducer being tested. 


g. Remove +28 vde test lead from transducer 
pin E and connect lead to transducer pin F (+28 
10.1 vde is to be applied to voth transducer pins 
A and F for tis step). Measure transducer 
vutput on digital voltmeter. Voltage output 
must be within 80 percent voltage range shown 
in figure 20-1 for transducer being tested. 


h Secure ivst equipment and disassemble 
test setup. 


1, Repackage transducer and attach condition 
tag. 
20-6, PREINSTALLATION TESTING TEM 
PERATURE TRANSDUCERS NA5- -27215T3, TS, 
AND T7; N NA5- A5-27381T2; NA5-27323T3 AND TG; 


KAS-27325T1 1; NA5-27326; AND NA5- 27441, 


20-7. The preinstalla‘ton test of temperature 
transducers consists of measuring Internal 
resistance, 


20 Output 80% Output 
(vde) ivde) 
.300 to 2, 700 Par ie 


.550 to 4.950 
175 to 1.575 ,175 to 4,575 
, 950 to 1,350 , 950 to 4.350 


.550 to J. 950 4 
4 
3 
0.900 to 1.300 3,900 to 4,400 
3 
3 
3 


oe = wD 


0.875 to 1,275 .875 to 4,275 


0.850 to 1,250 .850 ta 4,250 
0.837 to 1.237 . 837 to 4,237 
0,822 to 1,222 3,822 to 4,227 
0,815 to 1.215 3.915 to 4,215 


Pressure Transducer Output Voltage Requiremcnats 


a. Obtain the following test equipment, or 
their equivalents. 


{1} Null~type resistance measuring device 
or a digital voltohinmeter. Equipment must be 
current limiting to one-mllllampere maximum, 


(2) Pin connectors and test leads to inter- 
connect mlliiohmmeter and transducer electrical 
pins. 


b, When performing this procedure, observe 
safcly precautions and contamination and damage 
prevention requirements in R-3825-3, Volume 1, 


e, Perform this test with the transducer at an 
ambient temmerature of 38° to 110° F 


CAUTION 


Use of ohmmeter other than specified 
in step a can result in inducing cur- 
rents that wil! elther damage the 
traneducer or result {in erroneous 
resistance readings, 


d, Using milliohmmeter, measure resistance 
between pins A and B and A and C, Resistance 
muet he within range shown in figure 20-2 for 
transducer belng tested, 
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Resistunce 
(chms) 


Transducer 


NA5-272 1573 
NA5-272 1515 


1,270-1,470 
1,270-1,470 


NAS -27215T7 432-498 
NAS-27321T2 1,270-1,470 
NA5-2752313 f0-60 
NA5-27323T6 50-60 


NA5-27325T1 1,270-1,470 
NAD-27326 1,270-1,470 
NA5-27441 1,270-1,476 


NN TE ES A LT, 


Figure 20-2. Temperature Transducer 
Resistance Requirements 


e. On dual-element transducers (dual- 
element transducers incorporate a 6-pin 
electrical connector), measure resistance 
between pins Dand BE and Dand F, Resistance 
must be within range shown in figure 20-2 for 
transducer being tested. 


(. Secure test equipment and disassemble 
test setup, 


g, Repackage transducer and attach condition 


tag, 
PREINSTALCA TION TESTING POSITION 


20-8, PREINSTALLATION TESTING PO 


TRANSDUCERS 405817, 408012; NA5-27306, 


NA5- “27307, 2 AND VD NAS- A5-2 7480, 


20-9, The preinstallation test of position 
transducers consist of pin-to-case resistance 
tests (megohmmeter iest), pin-to-pin resistance 
tests, and operating force tests, 


a. Obtain the following test equipment, or 
their equivalents. 


(1) Model 630 multimeter {friplett), Ap 
equivalent must meet only resistance measuring 
capability. 


(2) Model 18620 megohmmeter (General 
Radia), 


(3) Pin connectors and test leads to inter- 
connect multimeter or megohmmeter to 
transducer. 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-4825-3, Volume I. 


c, Perform this test at an ambient temera- 
ture of 59° to 95° F, 


d. Perform a megohmmieter test at 50 vde 
on all pins (except pin G) to case. Allow 
megohmmeter to stabilize (up to one minute) 
before reading resistance value, Resistance 
must be a minimum of 100 megohms from each 
pin to case. 


ce. Measure resistance between pins A and Cc, 
Resistance must be 2,000 +100 ohms. 


f. Move transducer shatt slowly in direction 
that maximizes resistance reading between pins 
A and B, Resistance must increase smoothly in 
direct relation tu shaft maverment, and force 
necessary to move shaft must pe smooth without 
binding, A foree change may be felt when post- 
tion switches make or break. GG valve poten- 
tlometer NA5-27307 may require 25 pound force 
for actuation. 


tt. Move transducer shaft fully in direction 
that will cause continuity fo be indicated between 
pins E and F, then measure resistance between 
pins Fand F. Resistance must not exceed 1,5 
ohms, 


h. With traneducer positioned as required by 
step g, perform a megohmmeter test at 5U vde 
between pins Dand E. Allow megohmmeter to 
stabilize (up to one minute} before reading 
resistance value. Resistance must he a mini- 
mum of 19 mezohms. 


4, Move transducer shaft fully in direction 
that will cause continuity to be incticated between 
pins Nand E; then measure resistance ce 
pins Dand E, Resistance must not oxceed 1, 
ohms, 
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j. With transducer positioned as required by 
step 1, perform a megohmmeter test al 50 vde 
between pins Eand rc. Ai megohmmeter to 
stabilize (up to one minute) before reading 
resistance value, Resistance must be a mini- 
mum of 10 megohms. 


k, Deenergize megohmmeter, move trans- 
ducer shaft to approximately mid-position and 
verify continuity lost between pins D and E and 
Eand F, 


1, With transducer positioned as required 
by step k, perform a megohmmeter test at 50 
vde between pins Dand F. Allow megohmmeter 
to stabilize (up to one minute) before reading 
resistance value. Resistance must be a mint- 
mim of 10 megohms, 


m, Secure test equipment and disassemble 
test setup, 


hn. Repackage transducer and attach 
condition tag. 
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SECTION XXI 


VENT PORT CHECK VALVES 


WARNING 


PNEUMATIC FLOW TESTER G3104 MUST BE OPERATED BY AUTHORIZED 


21-1. SCOPE, 
check valve preinstallation test, low-tempera- 
ture test, and drying requirements. Repair 
information is not included since vent port 
check valves are not field repairable. 


21-2, PREINSTALLATION TESTING 


21-3. Preinstallation test of the vent port 
check valve consists of verifying that the valve 
has opened when a maximum acceptable pres- 
gure is applied and that forward and reverse 
{low leakage rates are acceptable. 


WARNING 


Ground support equipment used during 
this task must be operated by author- 
ized personnel trained in the use of 
the equipment. 


a. Obtain the following test equipment and 
materials, or their equivalents. 


{1) Pneumatic test chamber 61312. 


(2) Plug and body fixtures, packings, and 
fittings as required for valve to be tested (see 
figuuze 21-1). 


(3) Pneumatic Flow Tester G3104. 


(4) Gaseous nitrogen source, pressurized 
to a minimum of 10 psig. Nitrogen must con- 
form te pressurizing and purging requirements 
for nitrogen in R-3825-3, Volume [. 


PERSONNEL TRAINED IN THE USE OF THE EQUIPMENT. 


This section contains vent port 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume ! 


c. Manually unseat valve poppet. Check 
valve 953364-21 poppet may be unseated by dp- 
pressing underside of poppet with a suitable 
clean plastic or metal probe. 


d. Install vent port check valve in test setup 
(see figure 21-1), except do not immerse !,'8- 
inch tube in water. 


e. On all check valves except 553364-21 and 
§53373-L1, apply a maximum of 3.75 psig 
pressure to iniet port and verify flow from aut- 
let port. On valves 553364-21 and 553373-11, 
apply a maximum pressure of 4.5 psig and 2.75 
psig respectively to inlet port and verify flow 
from outlet port. 


{. Apply 9.50 40.05 psig pressure to inlet 
port and, with end of 1/8 inch tube immersed 
in water (see figure 21-1}, monitor end of tube 
for a minimum cf 3 minutes. There must be no 
leakage as evidenced by formation of bubbles. 


xy, Remove 1/8 inch tube from water and 
increase pressure to inlet port until visual or 
audible flow ts obtained through test setup. 
Maintain flow for a minimum of 3 minutes to 
ensure .emoval of moisture that may have mi- 
grated into body fixture. 


h. Change test setup to apply regulate preg- 
sure source to outiet port and connect flowmeter 
to inlet port. 
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RACKING 
MSZHTTR- 2d 


N.15 PSIG GAGE 
(MESIME RE ACCT RACT \ 
D.25R OR FULLY SCAB) 


Ez] packin. MS2B77B8 4 


©, Olgane HiATURE 
HEGL LATED GASEOUS ie 


NITPOGEN [INLET 


fe} REDUCER. 
MS24399 (SIZE AS 


REQURED TO ADAPT ; 88-552026 
PLUG FINTURE THREADS 
TO REGULATED NITROGEN PACKING 


SOURCE ) 


_ @ 


553364 -21 


@ BODY FIXTL RE 


MS28778-XX (FOR 
TUE SIME [a]) 


i Gy | @ [eee 


V4-tncit | 40-65 IN-LB 


GJ racer 
10 Oj\OG: NT PORT CHECK VALVE 


rrackine MS28778-4 


celts} REDUC RR MS2499912 
1/8-INCH TURING AND 
COUPLING SUT (TIGHTEN 
NUT SUPFICLENTLY TO 
SEAT TURE PLUS ONE 
FIAT) 


WATEHK 
2 SURFACE 


~~ 


~1B-INCH MAX 


88-552029 | M928778-4 
$$3372-11 #8-552028 | MSZ8778-4 | 1/4-L0CH | 40-65 IN-LB 
553373-1: 4a-552029 | MS28778-6 | 1/2-INCH | BN. 100 IN-LD 
557375-11, -21 ak-s77031 | MGIP77A 19 | 3/4 INCH | 175-200IN-T 


B9-552031 | MS28779.12 | 3/4-INCH | 175-200 IN- LH 


557809- 91, ~21, al 


aenvee 2 


VILUBRICATE (METHOD A, R-3825-3, VOLUME I) TPRFADS WITH LUBRICANT GAL SE 


(4) RBO140-012 (ROCKETD! NE), 


LURRICATE (METHOD J, R-3823-4, VOI-UME I} PACKING WITH LUBRICANT GREASE 


RBOM0-912 (ROCKETDYNE), 


r) TORQUE 1/4-1NCH (TUBE SIZE} FITTINGS TO 55-89 IN-LB, 
TORQUE 3/R-INCH (TURF SIZ) FITTINGS TO 100-150 IN-LB, 
TORQUE 37°4-[NCH (TURE SIZE) FIT TINGS TO 42u-G00 IN LB. 


J2-3-2-260 


Figure 21-1. Vent Port Check Valve Preinstallation Test Setup 


i. Apply 1.0.1 psig pressure to outlet port 
aud measure leakage from inlet port. Leakage 
must not exceed one scim. 


j- Secure test equi,»ment and remove valve 
from teat fixture. 


k. Repackage vent port check valve and 
attach condition tag. 


21-4. LOW TEMPERATURE TRSTING. 
21-5. Tery lemperature testing consists of 


flowing hetium through the valve while the valve 
igs linmersged in liquid nitrogen, and verifying 
that the inlet pressure doeg not exceed an 
acceptable value. 


WARNING 


Ground support equipment used during 
thig task must be operated by author~ 
ized personnel trained in the use of the 
equipment. 


\. Obtain the following test equipinent and 
materials, or their equivalent. 


(1) Orifice calibrated for flow shown in 
flow column of figure 21-3. 


(2) Gage or gages, as required, to read 
difierential preasure across calibrated orifice. 


(3) Equipment to assemble test getup 
shown in figure 21-2. 
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ree WGAGE CLF SE PAHATE GAGES ATE ALTERNATE CONFIGURATION TO 
Voki, O fF PSTOAGE AC TELG FINLC RE PERMIT IMMPRSING TRST SETUP 
SEVY BR USED AS DOWN SPREAM GAGE) IN A HORIZONTAL AT TEDL DE ee 


0.14 PSIG GAGE —. 
(MENTMUST ACE URAL } 
O25) QF FULL SX ALF) 


< (7) PAC KING MS2A778-4 


PAC KING MSAS77K- 27 SE NL MADE FROM 
TEFLON SURED MAY DR SE BSEEDL LID) 


‘AQT 
I 


1 
1 
(379 PAC KING F ; 


= , , 
a *SAHACAT TUBE ‘ 


1-1 2 INCHES 
MISTATE MOD 


— HEGEL VET D GASEOUS 
x HEITIUStIND EE 


CIE) VESE PORT OCMECR VAEVI 
COR ep 7 
Ko} MS24399 (I/F AS 


Il QURbD TOADAPT 


~ Gey eric eto 
See 
PEG TINTURE THREADS ITI 


PAC KING 
LO REGULATED SIPROGES iD here Aa 
SOURCE; TEBE SIZE ay) 


9, 10) tO 


§59dag 21 Mb2ZA778 «4 1 4-ENCH 40-65 IN-T 5S 
£53372 11 MS26778 - 1 1 4-I8CH ADAG US LTS 
NNVITT A AA -HGINIG | SIGARTTH AF 1 2-10 HO-109 IN ER 
“RBA75-31, - A) R8-$42031 MS2n77d-12 f 3 4 INH Le5-260 IN ETA 
SATHOG-11, -24. «G9 [| BA-352081 Me28778-12 | 3,4 INCH 175-200 TN-L1 


CP") PUR ATE CSTE ENON 26342523, VOLUME OD) PRE ADS WIE DU RIICANT CHtLASE 
WROT4N-OL) ROC RE EDYNED 
LURIUCATE GIETHOO DS It 4825-4, VOLUME 1 PACKING WITH LUBRK ANT GREASE 
WHOM O-002 (ROCKE TYNES 


PORQUB Lf INCH (LUGE STAB) PIL TINGS TO 49-80 IN-L ES 
PORQ EF ded (SCH CTUIM SPAR) FITTINGS TO 100-150 IN-1B 
TORQUE 3,4-P BH CLUBE Ot7F) FEPTINGS 10 426 600 IN-TR 


a ire i at le rer a. 


Figure 2)-2. Vent Port Check Valve Low Temperature Test Setup 


(4) Metal container and enough Liquid Vent Port Flow Maximum Inlet 
nitrogen to im nerge valve. Check Valve (scim) Pressure Psig 
(S) Gaseous helium source, pressurized §53364-21 670 +20 4.75 

to, and with enough volume tu maintain required 5533 72-11 926 182 1,0 
pressure (total of pressure drop across cali- 453373 -11 842 +84 3.0 
brated orifice plus maximum inlet pressure to 563375-i1, and 1430 4143 4.0 

valve). See maximum inlet pressure column of -21 
figure 21-3 for maximum inlet pressure to 557809-11, -21, 1430 +143 4.0 
valve. and -31 

b. When performing this procedure, observe Figure 21-3, Vent Port Check Valve 
safety precautions and contamination and dam- Test Parameters 


age prevention requirements in R-3825-3, 
Volume I. 
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c. Manually unseat valve poppet. Check 
valve 553364-21 poppet may be unseated by 
depressing underside of poppet with a suitable 
clean plastic or metal probe. 


d. Install vent port check valve in test setup 
as shown in figure 21-2, Fittings used to attach 
exhaust tube to plug fixture are optional, but 
must be leak tight. 


ec. Establish a low flow of helium through 
vent port check valve. Maintain this flow until 
changed in step h. 


NOTE 


Flowing helium through the valve 
subjects the valve to a positive 
pressure, which helps prevent 
moisture from being introduced to 
the valve. 


@ Low flow is any flow of gas that can 
be detected visibly or audibly. 


f. Keeping 0-15 psi gage and outlet port out 
of the liquid, imumerse as much of plug and 
body fixtures as practical in liquid nitrogen. 


g. Wait until test setup has reached liquid 
nitrogen temperature (boiling action coming 
from tesl setup components hag stopped); then 
proceed to next step. 


h. Adjust flow through vent port check valve 
to value shown in flow coluinn (figure 21-3) and 
note pressure on 0-15 psi gage. Pressure 
must not exceed value shown in maximum inlet 
pressure column (figure 21-3). 


i. Remove test setup from liquid nitrogen. 
Maintain a purge flow through valve until 
requirements of next step are met. 


NOTE 


To help: conserve helium, the purge 
may be reduced to a low flow (refer 
to step e for definition of low flow) 
and/or nitrogen may be substituted 
for helium. If nitrogen is substituted 
it must conform to pressurizing and 
purging seguireimentg for nitrogen in 
R-3825-3, Volume lard the substitu- 
tion made without moisture being 
introduced to the valve. 


i. When plug fixture ts within 20° F of 
ambient temperature and there is no evidence of 
frost or condensation on test fixtures, discontinue 
flow through valve. Parts may be wiped dry. 

j. Dry vent port check valve. Refer to 
paragraph 21-7. 


21-6. DRYING, 


21-7. Vent port check valves may be dried using 
procedures outlined in paragraph 2(-8 (drying 

at elevated temperatures) or in paragraph 21-9 
(drying at ambient temperatures). Both pro- 
cedures require reducing the absolute pressure 
to dry the valve, however to dry the valve with- 
out elevating the temperature, requircs a lower 
absolute pressure. 


21-8. DRYING AT ELEVATED TEMPERA- 
TURES. 


a. Obtain the following equipment: 


(1) Controlled environment (vacuum oven) 
capable of providing a minimum temperature 
of 120° F and an absolute pressure of one inch 
of mercury. 


(2) Temperature measuring device capable 
of measuring the surface ternperature of the 
vent port check valve cap. 


b. When performing this procedure, observe 
safety precautions and contamination and damage 
prevention requirements in R-3825-3, Volume {. 


c. Altach temperature measuring device to 
valve cap. 


d. Place valve in vacuum oven. Make sure 
valve port is open to oven atmosphere. 


e. Increase valve temperature to 120° 
(+10°, -0°) F as indicated on temperature meas- 
uring device; then reduce absolute pressure 
within oven fo one inch of mercury abgolute. 
Maintain tr nperature and pressure for 30 
minutes minimum. 


f. Return valve to room ambient temperature 
and pressure. 


g. Repackage vent port check valve and 
attach condition tag. 
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21-6 DRYING AT AMBIENT TEMPERA- 
TURES. 


a. Obtain the following equipment: 


(1) Vacuum chamber capable of reducing 
the absolute pressure to required value for 
temperature of valve (see figure 21-4). 


{2) Temperature measuring device capable 
of measuring the surface temperature of the 
vent port check valve cap. 


b. When performing this procedure, observe 
safety precautions and cor‘amination and damage 
prevention requirements in R-3825-3, Volume I. 


c. Attach temperature measuring device to 
valve cap. 


d. Piace valve in vacuum chamber. 

e, Note temperature of valve and see figure 
21-4 to determine absolute pressure required 
to dry valve. 

f. Reduce pressure in vacuum chamber to 
required value and maintain the reduced pres- 
sure for 30 minuic.3s minimum. 


yg.» Return valve to ambient pressure. 


h. Repackage vent port check valve and 
attach condition tag. 
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ENGINE HARDWARE 


iy ACCEPTABLE 
2 3 - DRYING RANGF 


ABOVE CURVE we 


MILLIMETERS OF MERCURY 


J2- 18-25 


Figure 21-4. Hardware Temperature Versus Required Absolute Pressure 
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MANUAL DATA SUPPLEMENTS 


Manual Data Supplements are issued from titne 
to time to communicate important and vigent 
information concerning the equipment covered 
in this velume. These supplements bear an 
identifying number and should be filed in this 
Appendix. 


Manual Data Supplements directly affect the data 
in this volume and will be incorporated into this 
volume during a future updating effort. 


A Supplement Record is issued periodically to 
indicate the status of supplements issued for 


this volume. ‘The status of each supplement is 
indicated in the "Supplement Status” column. 
For active supplements, no status is entered. 
For incorporated supplements “Incorporated” 
ig entered. 


Upon receipt of a Manual Data Supplement, make 
an appropriate reference to the supplement in 
the margin next to the data supplemented and 
entet the number, date. and subject matter of 
the supplement in the Manual Data Supplement 
Record. 


MANUAL DATA SUPPLEMENT RECORD 


This Manual Data Supplement Record indicates 
the status of supplements issuea for Technical 
Manual R-3825-3, Volume IT. Supplements 


es ae ees 


that have been incorporated inte th's volume 
shall be removed from the Appendix and 
destroyed. 


Supplement Supplement 
Number Dated Description Status 
2 18 June 1965 Adds procedure for ignition detector Incorporated 
probes. , 
4 7 September 1965 Adds information on disconnecting, Incorporated 
connecting, and protecting electrical 
connectors, 
R-3825-3-7 ? December 1965 Changes maintenance and repair pro- Incorporated 
cedures for armorec harness. 
R-3825-3-13 22 February 1966 Notifies fie’ of problem jn using Canceled 
wrench kit 9022284, 
R-3825-3-14 23 February 1966 Corrects MFV Teast Adapter Set instal- Incorporated 


lation information. 


R-3825-3-18 24 March 1966 


Adds oxidizer turbopump turbine 


Incorporated 


requirementg. 


R-3825-3-26 16 May 1966 


Adds inspection requirements and 


Incorporated 


repair procedures for insulation on 
fuel duct and line, and thrust chamber 
jacket purge line. 
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Supplement 
Number 


Dated 
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R-3829-3-27 


R-3825-3-29 


R-3825-3-32 


R-3825-3 
Vol I-2t 


R-3825-3 
Vol U-2 


R-3825-3 
Vol H-3 


R-38" u-3 
Vol ll-4 
R-3825-3 
Vol 11-5 


R-3825-3 
Vol 11-6 


R-3825-3 
Vol II-7 


R~3825-3 
Vol II-8 


H-3825-3 
Vol II-9 


R-3825~3 
Vol I-10 


R-3925-3 
Vol I-11 


R-3825-3 
Vol I-12 


10 June 1966 


18 July 1966 


17 August 1966 


7 November 1966 


16 November 1966 


8 December 1966 


21 December 1966 


3 January 1967 


3 January 1967 


18 January 1967 


15 February 1967 


14 February 1967 


6 September 1967 


20 September 1967 


16 October 1967 


R-3825-3 
Volume Tl 


Deseription 
Adds instructlons for handling, installing 
and removing pressure-actuated 
(Naflex) seals. 


Addy inspections for repairing cracks 
in turbine exhaust manifold drain boss, 


Adds visual end mechanical checks to 
fuel turbopump procedure to prevent 
backward installation of first-stage tur- 
wine wheel, 


Changes torque value of fuel turbopuimp 
shaft nut and adds new tool for insgtal- 
lation of turbine seal. 


Changes thrust chamber damage limits 
and adds new repair procedure. 


Adds new test for start tank discharye 
valve pogition. 


Changes start tank cover repair 
requirements and adds iuw repair 
procedure. 

Changes fuel turbine seal leakage rate. 
Adds coemnonoent insulation repair 


procedures. 


Changea type of dye-penetrant 
developed. 


Adds component insulation procedures. 
Changes ignition detector probe part 
number and adds test proredures. 


Adds cleaning procedure for external 
surfaces of engine and compon nts, 


Changes, deletes, and adds page numbers 
in List Of Effective Pages. 


Deletes requirement that turbine end 
of Fuel Turbopump he disassembled in 
an environmentally controlled area. 


Supplement 
Status 


Incorporated 


Incorporated 


Incorporated 


Incorperated 


Incorporated 


Incorporated 


Incorporated 


Incurporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incerporated 


incorporated 


Supplement 


Number 


R-3B25-3 
Vol H-13 


R-3825-3 
Vol 1-14 


R~-3H25-3 
Val T-15 
R-3825-3 
Val I-16 


1-3825-3 
Vol I-17 


R-3825-3 
Vol Tl-18 


R-3825-3 
Vol I-19 


R-3825~3 
Vol II-20 


R-3B25-3 
Val W-21 


R--3825-3 
Vol 1-22 


R-3825~-3 
Vol 11-23 


R-3825 «3 
Vol Hf-24 
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Dated 


- 


23 October 1967 
24 September £968 


12 March 1969 


28 February 1069 
L4 October 1969 


20 October 1969 


4 November 1969 


22 October 1969 


21 January 1970 


31 March 1970 


5 October 1970 


3 November 1971 


R-3825-3 
Voluine H 


Deseription 
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Adds procedural step to verify oxidizer 
turbopump bearing nut terque ts not 
less than 125 foot-pounds. 


Changes standard statement to clarify 
component repair environmental area 
requirements, 


Adds requirement to protect open ports 
of components during removal procedures. 


Changes catalyst and adhesive and 
method for preparing adhesive for 
insulation repair. 


Adds procedure for applying Kccobond 
solder under thrust chamber jacket 
tomperature transducer mounting pads. 


Deletes requirement to replace damayed 
potting on start tank insulation and 

addy procedure to repair damaped 
potting with white sealant. 


Changes inspection and repair of 
armored harnesses and chanyes callout 
of sealant to be used for bonding con- 
nections. 


Adds procedure for applying Eecoband 
solder under thrust chamber jacket 
temperature transducer mounting pads. 


Cancels supploment R-3825-3 Yok W-15 
and refers to R-3825-3, Vohume I, 
section I for information previously 
contained in supplement. 


Adds procedure for leak testing the 
vent port check valve to deternine 
its acceptability for use. 


Adds 3 procedure for installing Micro- 
Fibre insulation on replacement 
components and updates oxisting 
repair procedures, 


Adds preinatallation test requirements 
for specific engine components. 


RY 


Suppletuent 


APPENDIX 


Status 


ae eres 


Incorporated 


Incorporated 


Canceled 


Incorporated 


Caneclod 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Incorporated 


Tucorporated 


Incorporated 


APPENDIX 
Supplement 

Number Dated 
R-3825-3 16 November 1971 


Vol I-25 


-3825-3 2 December 19714 
Vol 11-26 

R--39825-3 20 December 1971 
Vol 1-27 

R-3825-3 13 June 1972 

Vol 11-28 

R-3825-3 24 Auvust 1972 
Vol 11-29 

R-3826-3 2 October 1972 
Vol Il-30 

R-3825-3 13 April 1973 

Vol lI-31 

R-3825-3 16 April 1973 

Vol 11-32 

R-~3825 -3 14 November 1973 
Vol [1-33 

I--3825-3 8 February 1974 
Vol if-34 

R- 3825-3 18 March 1974 
Vol U-35 


An4 Change No, 1- 15 March 1975 


R~-3825--3 
Volume i 


Description 


RC I ER ES 


Adds testing and repair infortmation on 


air filler valve (pressurizing valve). 


Adds low-temperature test of vent port 
check valve 553364. 


Adds testing and repair information on 
alr filler valve (pressurizing valve). 


Chanzres limit thal pressurized pases 
are considered low-pressure, 


Adds method for conditioning theeads 
of air filler valve core. 


Changes method for conditioning 
threads of air liller valve core, 


Adds warnings for specifie 
materials used in the manual, 


Changes leak-test compound 
(MIL-L-25567) to leak-test 
compound (MS)°C-SPEC-384), 


Neletes the dimension of the recessed 
avea inthe thrust chamber temperature 
transducer from the procedure {rr 
applying Eeeobond solder under thrust 
chainber jacket temperature CS1 and 
CSia mounting pads. 


Adds dimensional limils for air 
filler valve core protrusion. 


Adds a procedure for inspecting 
mainstage OK pressure switcnes 
for stress corrosion. 


Supplement 
Status 


Superseded 
by Supplement 
No. R-3825-3 
Vol [f-27 
Incorporated 
Incorporated 


Incorporated 


Superseded by 
Supplement 
No, R-3825-3 
Vol T-30 


Incorporated 


Incorporated 


Tncorporated 


Incorporated 


Incorporated 


Incorporated 


